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Abstract  
Water is a resource which we cannot live without. Almost all living organisms on this planet 
needs water to survive and it is considered the most precious liquid on the planet. It is the key 
driver for any social and economic activities of all economies of the world. As stated by 
Blöch (2004), "Water is not just a commercial product, but a Heritage and must be protected, 
defended and treated as such", and this sums up how important water is in the World. With 
this in mind, it can also bring destruction if there is too much or less of water. Water disputes 
arise usually when there is a lack of accessibility to water resources. In some countries, 
consumption outweighs the natural replenishing rates which lead to scarcity, causing tensions 
and disagreements on the utilization of water resources. For many nations, access to fresh 
water has become an economic, social, and human rights issue. 
 
The aim of this research is to study the nature and characteristics of water problems among 
the communities in Fiji, with particular focus on the study areas of Matata, Matasivaro, Quaia 
settlements and Suvavou village in Lami on the Viti Levu island, and see how if these would 
lead into water conflicts in the future. How could a country with much water be facing water 
problems and what could be the source of these problems? 
Results show that there are a lot of water problems present in the study area, and all are inter-
related to economic, traditional, social, climatic and environmental changes. When these 
problems persist conflicts take place and these clashes which take place, are centred on two 
types of natural resource conflicts: intra micro-micro and micro-macro, but are verbal in 
nature. 
To address the current situations which are prevalent in the area, are some proposed actions 
to be taken at a national, municipal and community levels. These could help prepare and help 
organise a more effective approach to attending to water problems faced and prevent water 
conflicts. This research will benefit administrators and stakeholders to develop workable 
strategies that uphold all rights and responsibilities of dwellers in the study area. 
 
Key Words: Water Conflict; Water Management; Climate Change; Matata, Matasivaro, 
Quaia, Suvavou; Viti Levu; Fiji. 
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Resumo 
Considerado o líquido mais precioso do planeta, a água é um recurso natural sem o qual 
quase todos os organismos vivos deste planeta não podem sobreviver. É o principal motor 
para todas as atividades sociais e económicas de todas as economias do mundo. Como afirma 
Blöch (2004), "A água não é apenas um produto comercial, mas um Património e deve ser 
protegido, defendido e tratado como tal", e isso resume a importância da água no mundo. 
Mas a água pode também trazer destruição e disputas se for em demasia ou se houver 
escassez. Disputas pela água surgem normalmente quando há uma falta de acessibilidade aos 
recursos hídricos. Em alguns países, o consumo de água supera as taxas de reabastecimento 
natural, facto que conduz à escassez causando tensões e desacordos sobre a utilização dos 
recursos hídricos. Para muitas nações, o acesso à água potável tornou-se um problema 
económico, social e de direitos humanos. 
O objetivo desta pesquisa é estudar a natureza e características dos problemas relacionados 
com a água entre as comunidades nas ilhas Fiji, com particular destaque para as da áreas de 
estudo, os assentamentos de Matata, Matasivaro e Quaia e a vila de Suvavou, em Lami, na 
ilha Viti Levu, e analisar e discutir se esses problemas poderão conduzir a conflitos pela água 
no futuro. Como pode um país com muita água enfrentar problemas relacionados com este 
recurso natural e qual poderá ser a fonte desses problemas? 
Os resultados mostram que há uma série de problemas relacionados com a água presentes na 
área de estudo, e todos estão inter-relacionados com questões económicas, tradicionais, 
sociais, alterações climáticas e ambientais. Quando esses problemas persistem, os conflitos 
ocorrem e esses confrontos que acontecem estão centrados em dois tipos de conflitos pelos 
recursos naturais: intra micro-micro e micro-macro, mas são de natureza verbal. Para lidar 
com as situações atuais de disputa pela água predominantes na área de estudo, são propostas 
algumas ações a serem tomadas a nível nacional, municipal e comunitário. Estas ações 
poderão ajudar a preparar e organizar uma abordagem mais eficaz para atender a este tipo de 
problemas enfrentados pela população e evitar conflitos pela água. Esta pesquisa poderá 
beneficiar os administradores e partes interessadas no desenvolvimento de estratégias viáveis 
que sustentam todos os direitos e responsabilidades dos habitantes da área de estudo. 
Palavras-chave: Conflitos pela água; gestão da água; alterações climáticas; Matata, 
Matasivaro, Quaia, Suvavou; Viti Levu, Fiji. 
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1. Introduction 
 
  
 
 
 
"Water is Life", this important phrase has been used by many people and is a slogan for some 
organisations by the meaning it has. Three words show how water is very much part of life. 
On September 2010, the United Nations Human Rights Council adopted a binding resolution, 
which affirmed the right to both safe drinking water and sanitation. This human right to water 
is the fundamental right to life, health, and livelihood (Scanlon, Cassar, & Nemes, 2004). It is 
a known fact that all living organisms on this planet need water to survive and it is considered 
the most precious liquid on the planet. It is the key driver for any social and economic 
activity of all economies of the world (Armstrong, 2006). In 2000 the European Commission 
establishing a framework for community action in the field of water policy designated by the 
Water Framework directive (WFD) entered into force on 22 December 2000 (Directive, 
2000). This Directive relates how important water is and how it should be looked at as a 
heritage, that is, something that is part of who we are. As stated by Blöch (2004, pg 170-178), 
"Water is not just a commercial product, but a Heritage and must be protected, defended and 
treated as such ". The European Commission recited at the first EU water Framework 
directive how important water is to the World, how it should be looked at as a heritage, 
something that is part of who we are. 
When looking into history, one can easily see how water has always played a symbolic role 
as an element part of many different cultures, religions and peoples. To some it represents 
both birth and rebirth, and is often used in religious and ceremonial rites. For instance, in the 
Christian faith the water is symbolic for rebirth and cleansing of the sins through baptism. In 
the Islamic faith, water is used for purifying believers before they enter their Mosques. 
Similarly, in the Shinto faith (Japan), it’s used by priests for cleansing and purification 
purposes. The importance of water is not limited to just cleansing purposes but equally plays 
a significant role in funeral rites in Buddhism, Hinduism, Judaism and Islam, to name only a 
few religions. Additionally water is also used for healing purposes and protection in some 
cultures and beliefs. Hydrotherapy, which is a treatment of disease through the use of water, 
such as baths and compresses is much desired by many people around the world for treating 
different ailments. For example in France, Lourdes is a place where millions of people visit to 
Everything we do, even the slightest thing we do, can have a 
ripple effect and repercussions that emanate. If you throw a 
pebble into the water on one side of the ocean, it can create a 
tidal wave on the other side. 
          Victor Webster - Actor 
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collect water from the hot springs that boast healing properties. Similar examples can be 
found in Tlacote, in Mexico, Dusseldorf, in Germany, Nadana village to the north of Delhi in 
India and Yankalilla, in Australia. 
That being said, it is also important to understand that conflicts can arise from improper 
management and utilisation of this natural resource. Globally three fifths of the water flowing 
in rivers is shared by two or more countries in 263 river basins, in 145 countries. In this 
perspective centred around this river basins is where two fifths of the population live (Levy & 
Sidel, 2011). It is imperative to note that water problems and conflicts come about because 
individuals and groups have different values, have different interests, perspectives and 
aspirations for the future. What might be appropriate and beneficial for one group may not as 
well be for the other.  
Most water conflicts are non-violent, however, they still have serious implications for societal 
welfare (Mitchell, 2013). It is imperative to note for places around the world, that the access 
and utilisation of fresh water has become an economic, social, and human rights issue. 
Understanding this will help put into context why conflicts happen and the nature in which 
they take place, as water is the basis of all life on the planet. There are altogether six basis of 
conflicts outlined on the table 1 which correlate to the dates, nature of the conflict and 
regions from around the world (Pacific Institute, 2013)  
 
Table 1 : Basis of Water conflicts, Key Actors and Definitions   
Basis of Conflict Key Actors Definition 
1) Control of 
Water  
(state and non-
state actors) 
Resources where water supplies or access to water is at 
the root of tensions. 
2)  Military Tool   (state actors) Where water resources, or water systems themselves, 
are used by a nation or state as a weapon during a 
military action. 
3)  Political Tool  (state and non-
state actors) 
Where water resources, or water systems themselves, 
are used by a nation, state, or non-state actor for a 
political goal. 
4)  Terrorism   (non-state actors) Where water resources, or water systems, are either 
targets or tools of violence or coercion by non-state 
actors. 
5)  Military 
Target   
(state actors) Where water resource systems are targets of military 
actions by nations or states. 
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6) Development 
Disputes  
(state and non-
state actors) 
Where water resources or water systems are a major 
source of contention and dispute in the context of 
economic and social development: where water supplies 
or access to water is at the root of tensions. 
Additionally, these are heightened by the numerous 
water issues which arise from in capabilities to provide 
water efficient to houses and more inevitably those in 
rural areas. 
Source: Adapted from Pacific Institute, (2013) 
 
Table 1 shows the six bases of conflict according to the Pacific Institute for Water. These six 
baseline descriptions highlight the actors which are involved as well as a definition of the 
conflict. According to table 1 Fiji is positioned in the sixth category of conflicts. There are 
three main linkages between water and conflicts, and these are; 1) Access to adequate water 
supplies, 2) Water, Livelihood loss and Civil conflicts and 3) Water Management and 
conflicts (Wolf, 2007). When looking at table 1, we see that negative effects come about 
when water is used for the wrong purposes, and how these affect a nation. Additionally, in a 
publication for the Institution of Peace (1997), it was said that there were more than 3,800 
declarations or conventions on water which clearly gives the impression that there are a large 
number of agreements which exist for water alone worldwide. Some researchers in water 
conflict agree that for solving problems related to natural resources, people more easily make 
agreements than violent conflicts. For Fiji, however, when it comes to water related conflicts, 
there is a different scale of measure to be used in comparing transnational water boundaries 
involving one or more countries. Fiji being a developing nation and also being an 
archipelago, such water conflicts cannot compare to that of the calibre of those experienced 
in the regions such as the Middle East, Asia and parts of Europe this would be further 
elaborated in the coming chapters. 
 
1.1 Motivation, Aims and Objective of Research  
Water is rarely the single cause of conflict and hardly ever the major one but it can 
exacerbate existing tensions and therefore must be considered within the larger context of 
conflict and peace (Kramer, Wolf, Carius, & Dabelko, 2013). Many countries around the 
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world especially for those which can be classified as water scarce countries face many 
problems which ultimately lead to conflicts over the use of water.  
From accumulated readings there are two schools of thought, which propose two theories to 
help explain the role of natural resources in conflict. One of them points to scarcity (Kahl, 
2006) whilst the other points to abundance. For instance, in relation to school of the neo-
Malthusians the argument is that from factors such as rapid population growth, 
environmental degradation, resource depletion, and unequal resource access combined with 
poverty and income inequality, would lead to rebellion and societal conflicts. An example 
given was highlighted by Malthus (2007) was that internal disputes could arise from local 
environmental degradations. The clear example given was that if an industry polluted a 
common freshwater source, ethnic clashes would occur from the migration of populations 
and an increased demand for scarce resources such as water or timber. The scarcity of 
resources would eventually lead people into conflict over whatever was available for their 
livelihood, simply put. Whereas in other instances the opposite of it is just as bad as 
highlighted through research papers i.e. the abundance of resources would bring about 
conflicts, which is coined as resource curse. In a paper put forward by Robinson et al (2006), 
showed how abundance could lead to over exploitation and corruption in the political arena 
and in term have a detrimental effect on the people, economy and the environment.  These are 
two extremities which must be taken into account and will be further discussed in the 
following chapters as pertaining to water and if water problems would lead to water conflicts 
in the case of Fiji. The improvements in water resource management  in the Pacific Island 
Countries (PICs) will require a coordinated effort across many sectors for including: 
improvements in watershed management; reductions in deforestation rates; raising public 
awareness of wise water use and management; controls over agricultural activities and 
improvements in onsite waste disposal of both domestic and industrial wastewater (Overmars 
& Woodruffe, 2011). 
From early childhood memories, it was always challenging waking up very early in the 
mornings to get ready before the water pressure became low. Many a time, the water pressure 
in the area which I grew up was very low in supply and this had been the case for many 
years. The whole neighbourhood knew through experience the daily water cut schedules even 
if they weren’t printed or on radio. This always caused some form of discomfort of 
inconvenience amongst people within the neighbourhood, and if water pressure was too low 
disagreements within the family and with other families usually arose. Furthermore, because 
there were neighbourhood water tanks which were provided in the area, families (usually the 
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mother or some other female member of the family) had to get water early in the morning to 
ensure that the household’s needs were met. However, because only 10000 litre tank was 
provided to meet the needs of all the households living in a same street, some families 
wouldn’t get a chance to have water. The families which were living nearest to the water 
source would benefit compared to those living further away. The other option was to get 
water from the nearby streams or small rivers which flowed nearby the houses when there 
wasn’t sufficient water in the tank provided. This led to added disadvantages such as health 
risks to families which utilised the river, because further upstream, other families utilised the 
rivers for their improper disposal of rubbish and chemicals. This coupled with the infrequent 
replenishment of the water tanks in the neighbourhood led to more people being upset and 
would usually resulted in families arguing in the streets early in the morning. Arguments and 
disaccord amongst themselves and dissatisfaction were always towards others staying 
upstream because of the improper utilization of the river. How could a country with much 
water be facing water problems and what could be the source of these problems? How could 
these be overcome and sorted were questions which this research tries to answer in regards to 
the case of Fiji, with special reference to the case study area. 
 
The aim of this research is to study the nature and characteristics of water problems among 
the communities in Fiji, with particular focus on the study areas of Matata, Matasivaro, Quaia 
settlements and Suvavou village in Lami on the largest island in the Republic of Fiji, the site 
of the nation’s capital city and see how if these would lead into water conflicts in the future.  
 
To be able to achieve the aim of this research, the objectives below will be incorporated to 
achieve this. They will be centred on the following objectives; 
 To examine the types of conflicts in relation to fresh water which are prevalent in the 
study area of Lami; 
 To examine the reasons behind why these disparities occur in the area and see if there are 
links to  Economic, Traditional, Social or Environmental changes within the case study 
area; 
 To produce recommendations for policy-makers to prevent water conflicts. 
 
This work aims to contribute to the ongoing research carried out in Lami municipality, by 
identifying gaps which have contributed to the current water problems that could potentially 
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lead to water conflicts in the future. This research would benefit administrators and 
stakeholders to develop workable strategies that uphold all rights and responsibilities of 
dwellers in the study area. 
 
Figure 1 represents the conceptual framework of the thesis that provides an outline to what 
this research is all about. The theme (Freshwater conflicts in Lami area – Fiji Islands) and the 
hypothesis (will water problems lead to water conflicts?) are the core focus of this research. 
To attempt to answer this hypothesis in the study area, we have the following main 
objectives: the types of water problems; what indicators can be used to help identify water 
conflicts and causes of these water problems. Understanding these aims and knowing what 
approaches (passive or aggressive) which people may have in relation to those issues, will 
allow us to understand if these problems can lead to conflicts over water.  
The approaches taken outlines, how people within the study area have addressed the issues 
they are facing, whether they have taken a passive or aggressive approach in solving these 
problems. It is imperative to understand what circumstances people are facing on the field 
and comparing their perceptions along with relevant readings and case studies, can practical 
approaches can be suggested to address the problems.  
The final recommendations using the information gathered within the study area as well as 
the information withdrawals from global examples and strategies used in different countries, 
as a means to develop strategies to address sustainable development. This information can 
help strengthen policies already in place, by identifying and addressing existing gaps.  
Figure 1: Conceptual Framework of the Research 
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1.2 Study Area 
The figure 2 shows the study area in relation to the whole Fiji Islands group. It is imperative 
to take note that the study is located within close proximity to the capital city i.e. Suva. 
However, it is made up of industrial and mixed residential, informal settlements and villages. 
This mixture of settlement in the study area provides the good catalyst for seeing how water 
problems in a semi-urban and semi-rural area have an impact on residents in terms of 
response. Furthermore, within Lami area is also an industrial zone, therefore seeing how 
development has an impact on water resources, will equally reveal what residents feel. The 
capital city, Suva, hosts almost all main 8 administrative and government headquarters and 
Lami area is one of them, where planning and decisions are being made for the well-being of 
the nation. This study will be applied to four communities in Lami area: Matata, Matasivaro, 
Quaia and Suvavou (figure 2). 
 
 
 
 
 
 
Figure 2: The study area of Lami with the location of the 4 communities. Source: adapted from Town 
and country planning (2015). 
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1.3 Work structure 
This thesis is divided into five chapters. In chapter one it, presents a basic overview of what 
the next four chapters will look into by explaining the research aim and objectives and give a 
quick glimpse of what the main idea of the thesis is about. In chapter two we carried out the 
literature review about water conflicts, through the approach of several researchers and 
schools of thought and country examples. We look to this subject from an international 
perspective, to a more community local level. Chapter three will define the case study area 
and in depth look of it, community dynamics, population and geographical make up in 
relation to: locality, history and socio-economic composition as well as the methodology used 
to conduct the research.  
Chapter four will present and discuss the data, from the fieldwork that allowed us to 
understand the different scales and issues related to water conflicts in the study area. Finally 
the last chapter will provide the conclusions and some recommendations for the policy 
makers to prevent water conflicts.  
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2.   Water Conflicts and Water Problems: State of Art 
 
 
 
 
 
2.1 Defining Water Conflicts 
In a study by the  Heidelberg Institute on International Conflicts a definition put 
forward was that conflicts come about due to the clashing of interests (positional differences) 
over national values of some duration and magnitude between at least two parties (organized 
groups, states, groups of states, organizations) who are determined to pursue their interests 
and achieve their goals (Barometer, 2012). In terms of conflicts over water, they can be best 
described as a “wicked” planning problem that has uncertain boundaries, it defies absolute 
solutions, and can be a symptom of larger problems (Rittel & Webber, 1973). Water has long 
been a strategic resource for development as well as for security and was not till recently that 
water became recognised as a basic human right on 28 July 2010, through Resolution 64/292, 
under the United Nations General Assembly (UNGA). The UNGA explicitly recognized the 
human right to water and sanitation and acknowledged that clean drinking water and 
sanitation are essential to the realization of all human rights (Meganck & Saunier, 2014). 
Water is considered one of the most precious and needed resources on earth, for without it 
there wouldn’t be any life.  This freely available once thought infinite resource has been the 
topic of discussion over many years, regarding its availability, quality, utilisation and 
management amongst different groups of people.  
There have been institutions, governmental, non-governmental (NGO) institutions, 
researchers and scientific/social work dedicated to the documenting and tackling these water 
related conflicts from around the world, as a means to work on plausible solutions to solve 
these challenges. It is imperative to note that from documented research works by  
(W.J.Cosgrove 2006; Gleick, 1993; Hassoun, 1998; Jarvis, 2010; and Wolf, 2007), 
undertaken in different countries, has helped people understand how these conflicts come 
about. In works by Gleick (1993), Anderson (2015) and Wolf (2007) especially, there are 
three basic factors which they mentioned that contribute to water conflicts, and they are: 
conflicting goals, factual disagreements, and ineffective relationships (distrust and power 
struggles) – this usually abounds between individuals and groups having different values, 
priorities, interests, and hopes for the future. They take place between neighbours, 
communities, states, regions, and nations (Anderson, 2015). 
We must begin thinking like a river if we are to leave a 
legacy of beauty and life for future generations.  
                                                        David Brower (n/d) 
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When looking into the water conflicts especially for those which are community based, it is 
important to understand that there may fall under one of the three main types of Natural 
Resource Management this is shown in figure 3. 1) Intra micro – micro conflicts are conflicts 
which are prevalent over land and resource ownership e.g. (private and communal lands); 
disputes over land boundaries between individuals or groups; family and relationship disputes 
and disputes over unfair distribution of work and profits. 2) Inter micro – micro  conflicts are 
conflicts which between land owners and resources users, between groups of indigenous 
peoples with more recent settlers, lack of cooperation between community groups, 
resentment built up due to lack of representation on village committees. 3) Micro – Macro 
conflicts are conflicts which involves outside characters (the community and government, 
NGOs, private enterprises, etc). It is of significant interest that the sources of water conflicts 
be understood in order to better manage water resources effectively. In this chapter the main 
focus will be on literature pertaining to water conflicts which are terrestrial oriented and not 
so much maritime water.  
 
Figure 3: Three distinctions of natural resource conflicts-Intra Micro-Micro, Inter Micro-
Micro conflicts and Micro-Macro conflicts. Source: Adapted from Warner. pp 11-12, (2000)  
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We will not be focussed on a single case study but on various case studies from around the 
world, and different research which has been peer reviewed to give a clear picture on the 
issue of water conflicts. 
 
2.2 Availability vs Demand for water  
Water is a very important resource and therefore the demand for this precious resource will at 
some point lead to disputes and conflicts, as different groups or parties will have differing 
interests. As Watkins (2006: 27) said, "Clean water and sanitation can make or break human 
development. They are fundamental to what people can do and what they can become—to 
their capabilities. Access to water is not just a fundamental human right and an intrinsically 
important indicator for human progress. It also gives substance to other human rights and is 
a condition for attaining wider human development goals"  
The demand for fresh available water is crucial, as mentioned by Watkins (2006). In reality, 
the availability of it in the world can be clearly illustrated in figure 4 which shows the 
percentage of water constituted in the world. From this we can clearly see that 97% of all the 
earths’ water is located in the seas and oceans. The remaining 3 % is fresh water as shown in 
globe. In this 3%, a great majority of water is trapped in ice and is inaccessible to humans. 
The key thing to note is that less than 1% of fresh surface water has to be shared amongst all 
the populations of the world.  
 
 
Figure 4: Percentage of the water in the world. Source: Acqua, 2014 
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The World Health organisation estimates that around 80% of diseases in developing countries 
can be traced back to inadequate supply of safe drinking water where by 5000 children die 
every day due to lack of safe drinking water (Barkemeyer, 2013). In a recent documentary 
about the world’s water and development by Barkemeyer (2013), there were three key 
challenges which showed concerns of how water problems could lead to potential conflicts. 
The three main concerns highlighted included: 
1) Over Use: utilization, population growth and the change in the use of water. With the 
world now consuming more meat, in the agriculture sector this meant more water was 
needed to be able to cater for this production. For example, it takes 2500 litres of water 
to grow 1 kilogram of rice, and 15000 litres is needed to grow a kilogram of beef. Such 
water intensive products are produced in developed or emerging developing countries 
for exportation. Through exportation of water to help cater this growing trend, more 
water is extracted (known as virtual water). 
2) Water Pollution: in industrialised and developing countries agriculture is one of the 
main activities and ground water quality is at risk due to the absence of waste water 
management. In developing countries 90% of untreated waste water pours into the 
rivers, lakes and seas. 
3) Management: in many countries management of water is rarely a political priority, 
however, at a national level, the lack of efficient sustainable resource management leads 
to greater problems and, at the international level, much is needed to help countries 
work together in sharing a common water basin. Meganck and Saunier,(2014) raises the 
key point that in most countries management tools are notoriously weak at the local 
level, especially in countries with young or weak political institutions. 
Virtual water refers to the water that is used in the production process of either a agricultural 
or industrial product. It is basically the water that is contained in the product.  This means of 
trading amongst countries has been done to help trade and distribution of water resources 
(Hoekstra & Hung, 2002). For instance, water scarce countries may be able to import 
products or goods from countries which able to produce water intensive products. It is a more 
economical efficient way of trading instead of really importing the actual water to make the 
product as shown in figure 5. For example beef, vegetables and fruits producing countries, 
which are water rich, are able to support such industries. By doing so they export the product 
to countries that aren’t able to set up such industries due to water constraints (Gleick, 2014).  
Now through globalization, countries are more integrated and well connected and proven to 
be beneficial according to Gleick (2014) and Hoekstra & Hung (2002). Globalization 
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increases the dependence on others for essential goods, this putting extra pressure on 
producers and increases vulnerability to external water scarcity. 
 
2.3  Climate Change and its effects on water conflicts 
When looking at such connectivity as illustrated in figure 5 it is important to see that, with all 
the water in the world, efficient management of this resource is of great concern and one of 
the biggest challenges of all countries. Therefore, as countries are slowly facing changes in 
climatic variations, this will pose a range of alternative factors to fresh water resources 
(quality, quantity, accessibility, operations and governance). The countries where river basins 
lie wholly within their own political boundaries, must find a way to adapt to increasing severe 
climatic vulnerability and changes. In addition, it is imperative to understand that when it 
comes down to water related challenges, each one is unique and complex for each country, 
this further makes it very difficult for all national and regional boundaries to adequately 
address the issues, solely by national of regional policies. As mentioned in a recent study by 
Gleditsch and Nordas (2014), climate change poses a great threat to human security because 
it weakens the structure of livelihoods, compromises culture and identity, induces migration 
and challenges the ability of states to provide the conditions necessary for human security. 
Cooley and Gleick (2011) agree that global climate change will pose a wide range of 
challenges to freshwater resources, altering water quantity, quality, system operations, and 
more governance problems. Among the many unresolved challenges it is important to 
understand how to integrate information on future hydro-climatological conditions into the 
Figure 5: Virtual water balance and net interregional water flows related to trade in agricultural 
products 1997- 2001 around the world. Source : Lubin (2011) 
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politically complex system of transboundary water agreements, including formal treaties, 
international agreements, and transnational management institutions. It is understood that 
most treaties and international agreements lack important tools for dealing with current 
challenges, such as flood control and water quality, and they lack adequate mechanisms for 
addressing changing social, economic or climate conditions. 
In doing so, Cooley and Gleick (2011) proposed four critical approaches to help 
accommodate the changes forecasted for future events. Some of these strategies have been 
adapted and used in the Pacific, they include:  
1) Creation of flexible allocation strategies and water quality criteria; 
2) Agreement on response strategies for extreme events such as floods and droughts; 
3) Developments of clear amendments for reviewing of procedures which include hydro 
logic, social and climatic conditions; 
4) Close collaborations amongst institutions. 
Though these are different strategies which have been formulated to address the aspects of 
water governance in different countries, the fact remains that there is still a need for a more 
holistically approach to look at global water challenges that meet structures to address these 
challenges. For the case study area this is important to note and work with available 
structures in place and how these can be in cooperated and merged learning from examples 
abroad. In a report of the Intergovernmental Panel on Climate Change (Edenhofer et al., 
2014) in the near and distant future, as climatic conditions shift, rivers would either dry up or 
flood. These extremities would therefore cause further shortages in countries already facing 
difficulties at present. Therefore, to track disputes worldwide, researchers at Oregon State 
University spent a decade building a comprehensive database of international exchanges on 
both conflicts and alliances which have been formulated over shared water resources. They 
found that countries  
Figure 6:  Events of Intensity according to the 15 point scale. Source: (Peek, 2014) 
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often began disputes ferociously but ultimately reached peaceful agreements. In doing so, a 
15 point scale was developed by researchers as a means to understand how conflicts around 
the world can be rated. The figure 6 shows the 15 point scale used to best define how the 
intensity of a conflict could be, as seen that from ( -1 to -7 ) lean more towards hostility and 
from the range of (+1 to +7) efforts taken towards cooperation.  
 
 
The figure 7 shows events by intensity around the world, as developed by the Transboundary 
Freshwater Dispute Database, Department of Geosciences, and Oregon State University. 
Both the 15 point scale in figure 6 and the map showing water conflict diversity, in figure 7 
help us to see where the hotspots are around the world as well as the ranking and ratings. This 
is basically used for international and transboundary water conflicts but in relation to the 
Pacific, a scale showing intra state conflicts, can be adapted to produce a smaller communal 
scale with different proximities. In a recent report by  (Gleick, 2014) water problems are only 
likely to worsen due to factors such as population growth, climate change and other 
challenges. This is further supported in reports by the United Nations (UN), in relation to 
water scarcity; it is not only just a natural phenomenon, but also a human one. It is imperative 
that adequate water resources are available to meet our needs however, due to uneven 
distribution, too much is wasted, polluted of unsustainably managed. Every individual 
regardless of race, creed, religion, background, has the right to water as it is a basic necessity. 
 
 
Figure 7: Events by hotspot intensity around the world. Source: (Peek, 2014) 
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2.4 Subnational vs International water conflicts 
A wide range of water conflicts appear throughout history, though rarely are traditional wars 
waged over water alone (Gleick, 1993) instead, water has historically been a source of 
tension and a factor in conflicts that start for other reasons. However, water conflicts arise for 
several motives, including territorial disputes, a fight for resources, and strategic advantage  
(Research, 2007). The Pacific Institute, a leading institution which has dedicated research and 
work into that of water conflicts as one of its thematic areas, has developed a very 
comprehensive online database of water-related conflicts called the Water Conflict 
Chronology which covers violence over water going back nearly 5,000 years (Meganck & 
Saunier, 2014). It is through this chronological database that allowed researchers, media and 
academics around the world in understanding the histories and characteristics of disputes. In 
figure 8 an illustration of indices of water related conflicts outlined; these show the 
transnational and subnational conflicts from around the world and from this which ones are 
more common.  
What is key to understand in figure 8, is a sharp increase in the number subnational water 
conflicts. In that sense, as Gleick (2014) puts it, the international community must address the 
root causes of water conflicts, that which revolve around equitable accessibility, strategies of 
services during shortages and water contamination. This shift from state to state conflict, to 
subnational water conflict is attributed improved reporting mechanisms and both diplomatic 
and political tools which are found higher up. However, such governing tools to bring out 
cooperation holistically are weak at local levels. Figure 8 reveals the indices of reported 
 
Figure 8: Subnational water conflicts vs State to State water conflicts. Source: (Gleick, 2014) 
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water related conflicts for transnational events (solid line) and Subnational events (dashed 
line) over two decades. From figure 8, we can clearly see that water conflicts have been 
dominated in subnational disputes i.e. they are mostly occurring within country at local level. 
Additionally, Gleick (2014) goes to mention that this is particularly common at developing 
countries with young or weak political institutions. This is imperative to note because for a 
developing country like Fiji, which recently has a newly installed government as of 2014 and 
having been through  two political upheavals (1987 and 2000) in a period of 2 decades, 
further research is needed to identify how current water problems may lead to water conflicts 
(intra-state). 
To understand the concept of how the smaller problems could lead to bigger ones is key and 
focusing on resolving these situations may prevent it from escalating. It is important that 
everyone has the right to water as it is essential for securing social justice, dignity, equity and 
peace, and its implementation would guarantee sufficient, acceptable and non-discriminatory 
access to water for all, while fostering a sense of responsibility on the part of users. 
Considering that water is required for a variety of uses and fulfils multiple functions for 
human being, water ecosystems and development (Gleick, 2014). According to the United 
Nations declaration on Human Rights (UN-HR, 2010) "The right to water therefore covers 
access to water to sustain life and health and to meet basic needs and does not entitle 
individuals to an unlimited amount of water "  
 
2.5  Water Conflicts around the World 
It is by understanding these basic rights that we can understand how injustices are taking 
place around the world. Ban Ki-moon the eighth Secretary General of the UN, warned that a 
shortage of water resources could spell increased conflicts in the future, he added that 
"population growth will make the problem worse. So would climate change. As the global 
economy grows, so will its thirst. Many more conflicts lie just over the horizon." (Lubin, 
2011). The following are some examples of water conflicts and in some of them shows how 
people responded to those situations. They have been gathered from different regions around 
the world as highlighted by various authors Gleick (1993; 2002 and 2014), Wolf (2007) and 
Nordås, Ragnhild, et. al (2007) specialised in water conflicts research.  
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Southern and Western Asia, (India, Pakistan, Iran and Afghanistan)  
The Permanent Indus Commission 
1
 set up in 1960 which was brokered by the World Bank 
that was a treaty signed by India and Pakistan, to ensure the Indus River, which originates in 
India would not be used by India to inflict potential droughts and famines on Pakistan during 
times of war (Gleick, 2014). This indeed is a good example of how two conflicting nations 
saw the importance of sharing this common resource and reaching. In a recent report (Gleick, 
2014) three separate occasions, just months apart, took place on conflicts around water. On 
two occasions children were victims of these heinous attacks. For instance, a schools water 
system was contaminated poisoning 150 school girls. This was undertaken by traditional 
religious factions who were against women being educated. In another incident, a car bomb 
attack intended for Afghan police resulted in seven children being killed. Within the same 
year 2012, people were killed over a dispute which erupted over operations of a dam being 
developed to supply irrigation and power. In another recorded incident between Pakistan and 
India under the Indus Water Treaty formulated in the early 60s, was when Pakistani militants’ 
sabotaged water systems, flood protection works and dams in Wullar Lake region of Northern 
Kashmir, this ultimately would have cut off the flow of water to Pakistan and violating the 
agreement between India and Pakistan. 
 
The Middle East and North African Regions (MENA) 
Within the Middle Eastern and North African regions have always been a place where water 
had been an issue, due to the climatic and arid conditions. In Libya there was a recorded 
incident (2011) whereby forces loyal to Muammar Gaddafi seized control of a water 
operations centre, in doing so, they stopped the flow water to Tripoli. A series of pumps, 
pipes and canals that bought water to Tripoli and other neighbouring cities didn't have water. 
In response to such crisis the United Nations mobilized ships to help deliver water to the 
coastal cities in the area (Gleick, 2014). In Sudan thousands of people were displaced and 
forced into refugee camps, as the country had been ravaged by war, however what came out 
of displaced refugees lead into an increase in water shortages. Violence and fighting broke 
out within the refugee camps as the masses of people now swamped into one area faced 
serious water scarcity, one can see that conflict only begets conflict. 
Another reported case by Gleick (2014) was in Egypt, which involved farmers from Abu 
Simbel holding tourists as hostages due to the lack of water supplied for irrigation to their 
                                                          
1
 Permanent Indus Commission – a water sharing treaty set up between the India and Pakistan 
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farmlands. Within this same period seven other neighbouring governorates were also reported 
to protest for drinking water and irrigation as violent acts from the people showed their 
frustration according to Agua Now. Info (2012). In Beni Suef Governorate, a person was 
killed and many injured, and in Minya, villagers clashed over water shortages and polluted 
water.  
 
Latin America 
According to Gleick, (2014) in Latin America, in the year 2012, there were more reported 
cases of violence related to water in countries like Brazil, Bolivia, Chile, Peru and 
Guatemala. In Brazil, conflicts arose due to control of the land, management of water and 
new developments (dam construction). Attacks came about from marginalized ethnic groups 
in response to unfair treatment towards to them, which included protests and burning of 
buildings at the dam construction sites. In North-eastern Brazil also saw growing conflicts 
due to severe droughts which reduced the availability of water, it was reported that on a daily 
basis a person lost their life, as a result to the water wars which involved locals fighting over 
scarce supplies. Additionally, Buteau (2013), reported a case in Peru where violent clashes 
saw two people dead and dozens were injured due to protests over the Newmont Mining 
Corp. The root of the conflict was due to increased pollution, water concerns and economic 
opportunities (Buteau, 2013). 
 
Central Asia 
According to a report by the International Crisis Group (2014), water has been a major source 
of conflict for Central Asia. It is within countries Tajikistan, Kyrgyzstan, and Uzbekistan 
which share the Syr Darya and Amu Darya rivers that working relationships needed to be 
improved. The root of this resource sharing problem began from the collapse of the Soviet 
Union in the early 1990s (Group, 2014). A governing mechanism to help orchestrate how 
water was to be managed was something which each country struggled with and protecting 
their own national interests. Proposed development of a dam, management and the lack of 
cooperative institutional agreements, vigorous competition for resources, and mistrust 
amongst these country leaders have led to implications for downstream countries like 
Uzbekistan. However, as stated by Wolf (1998) conflicts between states, also present an 
opportunity to work collaboratively in reaching a solution for the future.  
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South Africa and other parts of Africa 
In South Africa as reported by Gleick (2014), the lack of basic services related to water 
provided by the government, spurred hundreds of protestors, to riot, burn tires, destroy cars 
and go into violent clashes with the police most of which were from poor communities in 
Cape Town, South Africa. In addition, several instances of violent clashes over access to 
water between pastoralists and farmers were reported in many parts of Africa in 2012, this 
with the concentration of the worst cases in Kenya. There were also additional conflicts 
reported between communities in Mali and Burkina Faso, in Mali and Mauritania, in Kenya 
and Uganda, in Kenya and Somalia, and within Tanzania. The main issue which stood out 
strongly was the utilities not providing quality and quantity water. 
 
Europe  
In Europe as reported by Gleick (2014), many disagreements have existed between the 
riparian countries along the river Danube for centuries. This watershed is shared by a total of 
19 countries and the main issues which takes place between these different countries is the 
utilisation of the Danube and navigational traversing. Major cities are situated along the river 
and pollution is a major concern as well. Treaties dating back to 18
th
 century and agreements 
to the rivers utilisation have helped settle differences between countries and prevent any 
conflicts from escalating into violent conflicts. 
 
2.6  Water challenges and factors that contribute to water conflicts in the South 
Pacific 
Within the Pacific Region the concept of water conflicts are based on management of the 
water. Very often islands are faced with the dilemma of having too much or to less water. In a 
recent report carried out by United Nations Environmental Program (UNEP, 2012) six islands 
in the Pacific were chosen  for a study; Nauru, Majuro Atoll in the republic of Marshall 
Islands, Fongafale islet (Tuvalu), and Rarotonga (Cook Islands), Viti Levu (Fiji), New 
Guinea (Papua New Guinea) and Upolu (Samoa) based on their geomorphologic 
characteristics. It was noted that for each island context, management of water resources had 
to be undertaken on a per island basis. The study carried out took into account the differences 
in geographical location, climatological factors, biodiversity and socio economic/ 
management practices of each country. These sample sites were chosen because they showed 
a broad representation of the Pacific, and in doing so researchers discovered were faced with 
dilemma of limited available data, this in term had a major impact on all assessments carried 
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out in the Pacific, as well as identifying the main root causes for issues relating to water 
problems.  
It is imperative to note that many of these developing countries in the Pacific, experience 
significant pressures which arise from socioeconomic driving forces such as high population, 
poverty and poorly planned economic development (UNEP & Carpenter, 2004). This had 
significant implications for sustainable development in PICs. Addressing these pressures and 
their impacts is constrained by several factors including limited human and institutional 
capacity, financial resources, inadequate data and information, poor governance, weak 
regulatory frameworks, and displacement of traditional natural resource governance systems. 
A major constraint is the slow pace of mainstreaming the environment into development 
planning and processes (McIntyre & Heileman, 2005). In table 2 is a breakdown of the main 
types of geological features of the islands volcanic, uplifted limestone, low-lying coral island 
and atolls and mixed combinations. It is important to understand this background information 
to be able to see of how each island nation situation would vary in accordance to water 
problems and conflicts.  
 
 
 
 
The constraints of isolation, land mass, vulnerability to nature, anthropogenic impact and 
financial resources have an impact on water resources in the Pacific. To be able to attend to 
Table 2: Islands in the South Pacific according to the sub region, population, area, number of 
islands and geomorphological form. 
Source: Mclntyre and Heileman, (2005:15) 
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these challenges there is a need for innovative approaches tailored for each islands specific 
needs (Warner, 2000). The three key challenges which are commonly experienced in Pacific 
related to water conflicts are:  
 
Development pressures 
In the case of the larger volcanic islands in the Pacific, the accessibility and quality of water 
are the main issues which affect the growing populations’ livelihoods. According to the 
assessment report carried out by UNEP in 2012, this main issues has been a slow moving 
progress since the early 90s, therefore it sets back the countries aims of fulfilling the 
Millennium Development Goals (MDG) of improved drinking water accessibility. In 
addition, water extraction rates and new developments taking place along major river systems 
tend to play a significant role on the situation (UNEP, 2011). However, for the smaller atoll 
islands, distribution of water to the populous was very efficient, but these islands faced the 
challenge of trying to have enough water. This high efficiency helps promote these islands 
into meeting the MDGs but there still is room for improvement, especially for during the 
crucial dry seasons.  
 
Ecological Insecurities 
In terms of ecological diversity in the Pacific, atolls do not possess much land mass to cater 
for a great diversity in vegetation. Though they may have a higher index in distribution of 
water, the means of retaining runoff water from urban areas is low, therefore making the 
readily available freshwater easily contaminated. In contrast the bigger volcanic islands have 
the opposite effect in whereby there is great land mass, diverse vegetation and runoff is easily 
absorbed. Though the islands may differ in characteristics, the main thing they have in 
common is that they are greatly impacted through many anthropogenic activities. 
 
Lack of sufficient data  
Data is the key into researchers understanding the status of the availability of water in a 
certain area, and is vital in management of the resource. Yet the world’s freshwater resources 
remain vulnerable and a reliable assessment of its current vulnerability is needed. Major 
constraints to such an assessment have been the lack of an operational framework for 
vulnerability assessment and widespread lack of accurate and timely data at basin, and more 
significantly, sub-basin scale. The water challenge is real and immense in Pacific Island 
Countries (PICs). About 10% of all deaths of children under five in the PICs are attributable 
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to diarrhoeal diseases, and about 90% of these diseases are due to poor hygiene, lack of 
adequate sanitation treatment systems and high levels of poor quality drinking water (UNEP, 
2011). According to Wade (2004), common cause for conflicts focus on missing information, 
inaccurate data, and procedures of data analysis. 
 
Management Challenges  
The most challenging aspect that Pacific Islands are facing when it comes to water is 
Resource Management. From a report in UNEP (2011) it is important to note that 
management is also further complicated by outside factors such as: the lack of technical and 
governance capacity, locality, lack of stakeholder collaboration, implementation of policies 
and brain-drain that have a direct/indirect effect on governance. This governance is also 
unique and complex in traditional aspects play a role in the different cultures. It is imperative 
to note that in a search of relevant water conflicts studies in the Pacific, not much can be 
found, this may be due to several factors: not being aware of the challenges which exists, the 
lack of reporting mechanisms, or the lack of data on such incidents. However, a documented 
case was reported by the Pacific Institute for Water and that was the case in Solomon Islands 
of women being harassed /assaulted for the collection of water far from their homes. Table 3 
summaries the three key challenges which PICs face relating to understanding water 
problems and conflicts. 
 
Table 3: Three key challenges related to water problems and conflicts in PICs 
 Volcanic Islands Atolls/Limestone Islands 
Development 
Pressures 
 Highly concentrated near rivers 
(hydro and mining main concerns 
which lead to many water 
problems)  
 Land mass is big accounting for far 
spaced communities  
 Very high and due to limited land 
mass 
 Land mass small accounting for over 
populated urban areas. 
Ecological 
Insecurities 
 Low rate of Runoff (high rate of 
absorption by vegetation) 
 Water abundance 
 Retaining water is low (urban areas) 
easily contaminating already fresh 
water 
 Water scarcity 
Management  Poor and big challenge in terms of  Great management in terms of 
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2.6.1 Pollution and Contamination of Fresh Water Resources: Health and Sanitation  
Water quality is very important and many demand that water be of high quality to be able to 
live a vibrant and happy life. However, due to population growth, climate change, expanding 
agricultural and industrial activities, they have pose a threat to the quality of water around the 
world (Gleick & Palaniappan, 2010). Furthermore, in a report by the United Nations, (2012) 
it mentioned that degraded water quality is a global concern and will have a crucial impact on 
Social and Economic factors of a country  They have all been subject to large scale chemical, 
physical, and biological alterations. As a result, this has prompted the introduction of invasive 
species, overharvesting, pollution and all of these are heightened by climatic change (WHO, 
2012). Around 20 - 35 percent of freshwater fish have become vulnerable and or endangered 
due to habitat alteration (Cosgrove & Rijsberman, 2000).  
In the Pacific the abundant water resources of the volcanic islands, combined with limited 
industrial sector development means, that water flows on volcanic islands are generally 
adequate to provide for mixing and dilution of currently discharged wastewaters UNEP, 
(2012). Water resources management is measured by assessing the efficiency of resource use, 
the capacity to supply household access to improved sanitation, in turn protecting receiving 
water resources through the application of IWRM
2
 and governance. For instance in the case 
of Qawa river in Fiji, according to Fiji newspaper, Fiji Today (2011), the Qawa river located 
on the second most populous island in the Fiji group had been affected by the Fiji Sugar 
Cooperation (FSC), and until today, in by no means to rectify the state of pollution which the 
sugar mill had been pumping into the river. In a headline it read "… The world should know 
of the pollution involved in Fiji Sugar. As Fiji Sugar is now 100% owned by the Fiji 
Government this blot on the image of Fiji needs to be cured immediately. FSC 
3
Contingent 
                                                          
2
 Integrated Water Resource Management 
3 Fiji Sugar Company Ltd 
Challenges Water Sanitation and Hygiene 
 Water Distribution poor  
 Unable to reach goals of MDGs by 
2015 
distribution 
 On track to reach MDGs 
Lack of 
Information  
 An issue which is prevalent in all island stat 
Source: My own research. 
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Liabilities include years of pollution that needs to be rectified." (Fiji Today, 2011). The 
columnist expresses the great concern which people have been facing for years through 
environmental pollution caused by FSC. In other parts of the Pacific, for instance, other 
examples can be drawn on how unsustainable logging has caused erosion and caused 
conflicts amongst communities and logging companies in the Solomon Islands, PNG and 
Vanuatu (UNEP, 2012). The vulnerabilities associated with resource depletion are addressed 
under resource stresses. Water-related violence often occurs on the local rather than 
international level, and the intensity of conflict is generally inversely related to geographic 
scale (Wolf, 1999) while conflicts often remain local, they can also impact stability at the 
national and regional levels. 
The Water, Sanitation and Hygiene (WASH) program, aims at improving global access to 
clean drinking water and safe sanitation, that is one of the least expensive and most effective 
means to improve public health and save lives (Montgomery & Elimelech, 2007). Access to 
sanitation and safe drinking water, protecting sensitive ecosystems and generating productive 
use of variable water resources, are among these issues. Often the challenges are associated 
with simply too little or too much water. Nevertheless, constrained by their remoteness, small 
size, fragility, natural vulnerability and limited human and financial resources, PICs face 
unique challenges managing water resources. These challenges require innovative approaches 
and tailoring of solutions not just to the region, but often to the complex combination of 
geographical and socioeconomic constraints of an individual island. 
In the case of Fiji, currently development within river systems of large volcanic islands has 
limited impacts on flows and almost no associated stress. However, significant hydropower 
and mining developments have the potential to alter this situation (Development Pressures). 
The remoteness of these islands and small populations may limit options to manage resource 
pressures. Combined with emigration of skilled professionals out of the region there is 
minimal capacity within regional countries to respond to the day-to-day vulnerability threats, 
let alone the frequent natural disasters experienced in some countries (Management 
Challenges). 
According to research done by UNESCO (2012), the underlying reason (no matter how 
numerous they may be) boils down to either one or three factors: quantity, quality and timing. 
In relation to water conflicts the three factors mentioned, transcends all levels whether they 
are international, national or local. Furthermore, it goes on to state that the key to tackling 
these issues lie with the established institutions managing the water resources. Policymakers 
should be more aware of potential conflicts arising over, or exacerbated by water issues, and 
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the ways in which international bodies could either mitigate or avoid some possible conflicts 
(Gleick, 1993). This is crucial to understand as it applies as well to the case study of Lami 
area in where by quality, quantity and timing are significant factors influencing the populous 
living there. 
Using quantitative methods for measuring the vulnerability of an area to water related 
conflicts would be the best possible measuring indicator as suggested by Lynn & Miller 
(1995), Gleick (1993; 2014) and Wolf (2007) at an international level. It is important to note 
that conflicts are more likely to occur on the local and regional level and in developing 
countries where common property resources may be both more critical to survival and less 
easily replaced or supplemented. Using the methods suggested by Lynn & Miller (1995), 
Gleick (1993; 2014) and Wolf (2007), adapted to a local or regional level, could help to 
identify the vulnerability of the area to water related conflicts and improve the access to 
adequate clean drinking water and sanitation. 
 
2.6.2 Social and Cultural factors contributing to water conflicts. 
Social factors in terms of cultural norms or the "human aspect" does have a role to play when 
it comes to water conflicts whether it is positive or negative. It is imperative that for Fiji 
Islands, an assessment carried out in 2004 by Robin, South et.al, showed some social driving 
forces which have contributed to the issue of water shortage in the Pacific and these include, 
the lack of adequate policies for land and water utilisation with the enforcement, natural 
phenomena and lack of access to technology.  
Another important factor, which was identified in the Pacific was pollution of water supplies. 
This was considered potentially region-wide, due to inadequate treatment of domestic waste 
water and inadequate solid waste disposal (Robin South et al., 2004). This is relevant to the 
case study area as it also has faced problems of a similar calibre, and in this assessment report 
done by Robin, Skelton et.al, (2004) highlighted that urbanisation, population growth and 
changes in lifestyles were key driving forces along with climate change that contributed to 
the water problems.  
Similarly, in 2009 - 2012 studies conducted at the case study area in Fiji revealed dangerous 
levels of pollution and faecal coliform bacteria, which originated from the nearby houses and 
industries. These have led to clashes amongst villages and the private/industrial sector in the 
area, this would be further highlighted in chapter 3 when we explain, in detail, the findings 
from this research. Conca (2011), also agrees with the research by Robin, Skelton et,al (2004) 
that in the Pacific, poor management, marginalized livelihoods, lack of human resources and 
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capacity, has led to the compounded inability to manage all those challenges legitimately and 
effectively present, in the developing island countries.  
However, when solutions are fostered, not all lead to peaceful outcomes, as commonly 
proposed by many researchers in relation to water conflicts. For instance, in the case of 
Lesotho in 2003, strategies formulated to tackle a certain water problem in a community only 
caused more problems or created newer ones that prompted an increase the risk of conflicts 
(Sibanda, 2003). This happened where a youth group was put together to settle issues of 
environmental degradation and uplift livelihoods into a better state, turned from bad to worse, 
because certain important cultural and social factors weren’t taken into consideration. Most 
of the violence around water plays out on a local scale, such as a localized catchment, rather 
than on the scale of an international drainage basin. What this means that many of the most 
immediate risks of escalating water conflict are found at the subnational level rather than in 
relations between nations. It is therefore key that these small relationships between man and 
nature is understood and how people manage and interact with their resources, especially 
water, is not ignored (Conca, 2011). A mutually acceptable agreement may smooth tensions 
between countries (arguably, the smaller conflict risk). But, if that agreement embraces 
poorly conceived water development plans or imposes unmanageable costs of adjustment on 
local communities, this would only make situations worse. 
Notably Conca (2011), goes on to say that with countries that have these properties 
mentioned above have substantial ability to manage resource conflicts peacefully, whereas 
countries that lack them are already at much greater risk of civil conflict, irrespective of 
resource pressures. However, Wolf (1998) says that through analyses of patterns of state 
interactions over international freshwater resources and thinks that through resource 
competition amongst groups, it will more likely lead to cooperation rather than conflict 
(Wolf, 1998). Knowing this, it will be interesting to see how in the case study of Lami area, 
would fold out and help answer the question if truly water problems leads to water conflicts, 
as will be discussed in chapter 4. Conca (2011), expressed that most of the expressions of 
grievance, confrontational events, and episodes of actual violence that occur around water 
take place on a local scale. Furthermore, it is important to note that comprehensive data on 
episodes of water-related protest, rioting, strikes and other forms of contention and 
confrontation are lacking, but accumulating evidence gathered through old newspaper 
clippings as such, can help suggest what abundant data is available.  
Most quarrelsome episodes around water are not violent, as many may come to the 
conclusion of it being, if looked at in another way, they can be healthy in the sense that 
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protests may bring about a healthy expression of citizen concerns which may provide a 
stimulus for positive change. However, in a recent article, Kramer (2013) high stakes for 
people’s livelihoods and the health of communities it can be taken as early warning signals of 
failed or illegitimate policies, nor is it enough to fall back on calls for broader political 
reform. One recent study (Conca, 2011), covering 40 countries in sub-Saharan Africa over a 
20-year period, found that deviations from normal rainfall patterns led to an increase in social 
conflict, including demonstrations, riots, strikes, anti-government violence, and communal 
conflict between different social groups. The researcher found an upsurge during both 
unusually wet and unusually dry years, with the link to violent forms of conflict being 
stronger in unusually wet years. Another study made by Conca (2011), targeted more 
narrowly on East Africa, found a similar pattern of increased conflict around rainfall 
extremes, with higher rates of anti-government rebel activity in unusually dry years and 
higher rates of intergroup conflict in unusually wet ones. This information is crucial, because 
for Fiji, which usually has a high rainfall during the wet season, water conflicts are not only 
found in dry arid areas. Therefore, it can give insight on how people handle such situations in 
their countries and strategies used which can be adapted to Fiji’s circumstances. It remains 
unclear whether social tension and violence in these instances are triggered by the effects of 
extremely dry or wet years on people’s lives and livelihoods, by the grievances that result 
from how governments respond or failure to respond. The perceptions of these conditions are 
political opportunities to be exploited. The problem is not simply one of scarce water area or 
wet areas, but also dangers lie in the turbulence of adjusting to change and in the risks that 
result when legitimate, well adapted responses come about. 
It is important to see that the linkages between water, cultural diversity and environmental 
change and how the role of culture affects water quality, shapes patterns of uses, and the 
complex consequences of resource relations. In a section on Water and Cultural Diversity, in 
the Ministerial Conference, 3rd World Water Forum, 22 March 2003, it was referred that 
“Due to its fundamental role in society’s life, water has a strong cultural dimension. Without 
understanding and considering the cultural aspects of our water problems, no sustainable 
solution can be found". The different cultures affect the ways in which informed behaviour 
sustains or undermines the viability of our planet and varied life  (Hassoun, 1998). 
Development and management of water resources, and related environmental degradation 
coupled with the displacement of communities, has a significant threat to a communities 
distinct way of life. 
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In the Pacific, mainly those which are atolls or limestone islands, would face more 
challenging circumstances in attaining water, however, this does not mean volcanic islands 
are not immune to this as well. A social study undertaken by White, et.al (2007) showed how 
a conflict took place between local community and government. The incident happened due 
to the over extraction of freshwater from the communities water lens. The complexity of this 
issue not only being cultural, but also socio-economical, revealed how in some areas, the 
youth displayed hostility towards governments efforts to conduct development programs for 
water in the community like in Bonriki in Kiribati. In the report, White, et.al (2007) pointed 
out that for women to be able to express their views or to speak in traditional setting was 
culturally not accepted, as it was more of a patriarchal society and within the confines of the 
maneba
4
, was shunned upon. However, in one on one conversation with researchers, people 
were more freely to express their views on the matter. The cultural taboos prevented adequate 
water conflict resolution and management in this study based on cultural barriers of gender 
roles and responsibilities.  
For the case of Fiji, according to a newspaper article by Fiji Today, (2011) land ownership 
had an impact over the Monasavu hydroelectric dam. This dispute saw landowners setting up 
road blocks, preventing access to the hydro dam due to issues on compensation on the usage 
of the land and their water, which had not been given to the ruling mataqali
5
. In Solomon 
islands as it is also a patriarchal society, women are tasked with collecting water, but as 
recorded by Amnesty International, (2011), because of this routine task, where women had to 
collect water from a long distance away from their homes, prompted attacks, harassments and 
in some cases rapes take place. Again the gender based roles due to cultural norms has an 
impact on certain people within communities and caused disputes amongst other 
communities. 
 
2.7  Water challenges and factors that contribute to water conflicts in the Fiji Islands 
In Fiji Islands it is common understanding that conflicts around water come about due to 
consequence of water scarcity. However, considering the masses of water on earth, it seems 
that there is a paradox in the sense that there can be such a phenomenon as water scarcity 
(Krammer, 2013). What the author points to, is that water problems and water conflicts are 
social and not natural, stating that other aspects are involved either than just water alone. 
Mauelshagen (2009) agrees with Krammer (2013), when water problems combined with 
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poverty, social tensions, environmental degradation, ineffectual leadership, and weak 
political institutions, these factors can contribute to social disruptions that can result in state 
failure. These factors are found present in Fiji islands and should be taken note of. Conflicts 
over water are more commonly related to fresh water, because it is a necessary resource.   
It is exploring and understanding that water conflicts are socially caused, and trying to 
decipher if they would lead to water conflicts in the study area, is what this research is geared 
to understanding. It is also important though to remember that quality of water plays a great 
role in the development of nations, apart from accessibility to it. In Fiji, pollution of water 
supplies over a whole region, due to inadequate treatment of domestic waste water and 
inadequate solid waste disposal, is one which plagues many areas and one which ministries 
involved are trying to rectify. This information is relevant to this research because it serves as 
a forewarning on the practises done in the study area. A study carried out by Cosgrove 
(2006), showed how urbanisation, population growth and changes in lifestyles were also key 
driving forces, along with climate change, which contributed to the water problems. Since 
water is essential to every aspect of life, this crisis affects everything – from health to human 
rights, from the environment to the economy, poverty to politics, culture to conflict. 
 
There has been a growing debate from different schools of thought as highlighted by Bakker 
(2007), on the ownership of water, if it is to be considered a natural resources or it be a 
commodity. However, what is key to understand is that water is vital and needed by all. 
Furthermore, the status of water as a common property, or as public water is consistent with 
its physical reality and is even well-matched with the continuity between groundwater and 
surface water (Margat & Van der Gun, 2013). In Fiji, the law which governs waters, that are 
in this case fresh waters, says "… all waters which are traversed by and those which by the 
term are called "rivers" belong to the state." (Fiji Government, 1985: ch 136). Additionally, 
water use is already the subject of some conflict in some cases. A critical issue for Fiji is the 
native land owner’s rights and water, a matter which has been receiving considerable 
attention. Such conflict includes the abstraction of groundwater and activities that could 
pollute important groundwater reserves. There are emerging surface water use, conflicts with 
special reference to those involved in the mining and logging industry present where the 
tension has been mounted between native owners and government, as highlighted in a report 
by SOPAC (2006). Therefore, the management mechanisms are needed to control the taking 
of water. 
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2.7.1  Governance structure of Water Authority of Fiji 
In Fiji, it is the Water Authority of Fiji (WAF) that takes care of the water for the country. It 
is important to understand that of the last quarter of 2014, Fiji has a new interim government, 
and the new interim parliament must review structures of work pertaining to water. In its 
current structure are some strategic plans since 2007, under the WAF Promulgation making it 
a new commercial statutory. In 2010 government took over responsibilities, functions and 
operations by the Water and Sewerage Department (WSD), through the adaptation of new 
powers and functions for the Water Authority of Fiji and the governing board (WAF, 2014).  
However, Fiji´s main problems which are faced by the water sector appear to be closely 
linked to governance, which includes organisation and policy aspects of cultural practice. 
Water resource management ensures that water is utilized productively, fairly, sustainability 
with key aspect of protection (SOPAC, 2006). The structure of the setup of Fijis Water 
Authority is shown in figure 9. 
 
Figure 9: Fiji’s Water Authority, Note: The agencies or units in boxes not filled in are not formally 
members of committee, but have important water related issues.  Source: Kumar, (2010: 81) 
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Fijis water governance policy was developed in 2007, which covered all freshwater resources 
of Fiji, both surface water and groundwater, and acknowledges that freshwater can affect the 
quality of coastal and marine waters. It is through this policy that the goals and principles are 
in place to guide water management in the country ensuring that water problems are kept in 
check. This came about due to assessments carried out by EU and SOPAC in 2006, there 
were gaps identified which needed to be addressed in Fijis Water Policy (SOPAC, 2006). 
According to the report (SOPAC, 2006) there were 3 main factors which were needed to help 
better manage water in the country, which is key for the newly elected government to focus 
its attention on forming a:  
(1) National Water Council  
(2) Water Resource Legislation and  
(3) Water Resources information Data base 
These three key recommendations deal with having a steering body, having a new policy and 
a centralised information centre for the country which is crucial for better coordination in 
terms of dealing with water problems. In assessing what has led to water conflicts around the 
world, one can note that a crucial aspect of ensuring that water problems are kept in check is 
that there are relevant policies to ensure management of water resources. In an assessment 
carried out by SOPAC and EU in 2007, to assess water resource management, it was noted 
that 8 key areas needed to be addressed (table 4).  
 
Table 4: Key areas needed to address water resource management. 
1. Policy on Water Resources To progress further policy work following the adoption of the 
interim national water policy. The key policy issue is water rights 
and native land ownership. It was imperative that government 
ensured that it had the legal power to manage and allocate Fiji’s 
water resources; furthermore in accordance to legislation such 
power was not compatible with the granting of ownership of the 
water to native land owners. Additionally, a draft policy on 
provision of rural water supplies and sustainability be undertaken 
which promoted the investigation of all sources of water and the 
need to ensure that the local management and maintenance 
arrangements for local water supplies are developed at the design 
stage for the schemes (this has been undertaken in 2012). 
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2. Legislation for water 
resources management 
To consider water resources legislation based on all water 
resources, including surface water and groundwater. Some policy 
issues need to be resolved before legislation can be finalise, in 
particular the matter of native land ownership and water rights. 
3. National coordination for 
water resources 
To establish a permanent representative policy level coordination 
body such as a national water council, which will (i) oversee the 
water management reform process, (ii) advice the government on 
important water issues, (iii) investigate and report on matters 
referred to it by the government. The national water council 
would comprise representatives of private interests in Fiji with 
high level representatives of the key public sector agencies with a 
role in water (this steering committee was founded in 2012). 
4. Institutional agreements It’s necessary to identify a ministerial responsibility for water 
resources management and create a secretariat to support the 
national water council for (i) water allocation and control for 
both surface water and groundwater, (ii) flood management and 
planning (to be coordinated with flood warning and flood 
response), (iii) coordinate water resources data responsibilities, 
(iv) assess riverine and estuarine activities, and (v) undertake the 
technical work required for these activities. 
5. Planning Mechanisms 
 
To assign the responsibility for national water data collection in 
the key data fields. To develop water resources databases for 
long-term planning and water resources assessments for surface 
water and groundwater. To establish an information coordinating 
system for water resources data exchange and consistent data 
quality. 
6. Water resource information 
 
7. Technical capacity 
8. Education and Awareness To identify the key capacity requirements for the water resources 
management function and strategies for obtaining relevant 
qualifications and skills in Fiji. 
Source: Adapted from SOPAC (2012). 
Apart from these key points, there were also special considerations to be made in the areas of:  
 Water conservation and recycling;  
 Impact of freshwater management on the coastal zone; 
 Riverine activities, excavation and dredging; 
 Consultation and participation for water management;  
 Riverine and Aquifer protection areas (SOPAC, 2006). 
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Management of water resources and how things are organised, due to the fact that water is 
handled by different government agencies: namely. Minerals Resource Department (MRD), 
Department of Environment (DoE) and Land and Water Management Department of 
Ministry of Agriculture (LWRM), certain aspects aren’t fulfilled in their charters, because 
different parts of water management is handled by different institutes and agencies. The 
chances of it being effective and collaborative wouldn’t be as high as having it handled by 
one newly formed institute, due to restricted budgets and operational structure that constrain 
and possible strangle the water resources management functions (SOPAC, 2006). 
 
The laws pertaining to water in the report done by SOPAC and EU (2006), identified that 
legislation is only a component for success. The main components identified which needed 
improvement included: 
 The need for Fiji to have consistent urban water supply to deliver reasonable and 
consistent services; 
 Regulation of groundwater extraction for commercial use; 
 The aspiration of native land owners rights i.e. rights related to water; 
 Decreasing pollution of water (SOPAC, 2006) 
 
What this research points to, is that accessibility to better water resource management is 
affected by extraction rates, rights to native land owners and outside variables such as 
increased pollution. All of these are linked and affect each other. All these issues require 
water resources legislation, but there are some aspects that requires special attention for 
resolution. These are: 
1. The establishment of a clear legal power to enable the government to allocate water 
for all purposes and from all sources, and 
2. The control of surface water and groundwater allocation (SOPAC, 2006) 
 
In Fiji it is important to understand the concept of land ownership, and how this system 
works, because the issue with land ownership is tied with native land owners’ rights and 
water. What is key to understand, is that any right of native land owners to water resources 
would be closely linked with the two aspects of law i.e., whether government has or should 
have the legal right to control water resources, and its role in allocating and controlling 
extraction for all purposes. In accordance to legislation under the Rivers and Streams Act 
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(1985), all streams and rivers have been leased over to the government and they do have right 
to exercise this power, however, in accordance to the iTaukei Land Trust Board (TLTB), 
water resources were never ceded to the crown. 
"The TLTB was set up in the 1940s as the Native Land Trust Board under the iTaukei Land 
Trust Act known then as the Native Land Trust Act. Its initial purpose was to secure, protect 
and manage land ownership rights assigned to the iTaukei landowners and to facilitate the 
commercial transactions that revolve around its use. iTaukei land comprises 87 percent of all 
the land in Fiji and was permanently deeded by the British Crown in the 1880’s. To put it in 
simple terms, these lands cannot be sold. It will forever remain the property of the 
landowning unit unless sold back to the State and then used solely for public purposes. 
iTaukei land is available for public use by lease agreement. Leases can vary from 30 years 
for agricultural purposes up to 99 years for most other uses including residential, 
commercial and industrial leases." (NLTB, 2015) 
Additionally, with the rapid processes of urbanisation, squatter settlements are on the rise 
especially for a developing country like Fiji. A reason for the increase in squatter settlements 
in urban areas is due to the frequent rural to urban drift (Mohanty, 2006). With squatter 
settlements, the arrangement of land settling has its own traditional arrangements which are 
agreed upon by both the landowner and the settler. This would be further discussed in chapter 
3 about the case study area, pertaining to squatter settlements and how this sort of 
arrangement leads to problems and a degree of water conflict. The low-income groups who 
have no access to tenured land and affordable housing of their own, ‘squat’(settle) on vacant 
land, mostly on the public land. Eviction is one of the instruments used by the governments in 
dealing with squatter problems. 
Apart from the environment hazards which come out from poor quality housing and 
inadequate water supplies, sanitation and solid waste disposal, all of which have serious 
impacts upon the poor’s human capital, health and well-being. Most of the squatter areas lack 
the basic urban amenities and infrastructures such as water supply, sewerage, proper 
drainage, solid waste disposal provisions, electricity and road connectivity. This is important 
to understand because in the study area, three of the chosen sites are squatter settlements. 
 
2.7.2  Efficient Management: actors for water conflict resolutions 
It is imperative to understand that when it comes down to water related challenges; each one 
is unique and complex. Therefore making it very difficult for all national and regional 
boundaries to adequately address the issues, solely by national of regional policies (Gleick, 
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2014). In understanding this, there is "no super one formula or one size fits all solutions" 
which would not help solve all the problems relating to water conflicts, nor is there a 
plausible model to help solve the current problems which are faced. This is due to the fact 
that each place and situation differs in accordance to the variables that are in place. In times 
of conflict and disagreements, as highlighted by Gleick (1993) and Wolf (1998), presents an 
opportunity for close collaboration into solving the problems. Nordas & Gleditsh (2007) 
noted that, in the case of human security and conflicts, that generally smaller and localized 
conflicts, are usually mediated by conflict management institutions. Therefore the need for 
good strategies to accomplish good water resource management in resolving water conflicts 
in a certain area is needed to be understood. Works by Gleick (2012; 2014), Cooley, Ajami 
et, al (2013) and Gleick and Palaiappan (2010) show why new standards, codes and best 
practices need to be developed and shared. A good example of a strategy implemented is in 
Kenya, where they have adopted a rights based approach to ensure more transparency is 
given to the people. To ensure an efficient water conflict resolution is reached, it is important 
to have diversified actors to be involved.  
 
Involvement of Non-Governmental, Private sectors and Local communities  
Apart from having good working structures in place to ensure that the policies and treaties are 
in check by the government, researchers in the area of water conflict, such as Gleick (2012; 
2014), Cooley et al.,(2014) and Gleick and Palaiappan (2010), said that the involvement of 
Non-Governmental actors is important in the sense that they help support what is trying to be 
institutionalised in a country. Furthermore, there has been a strong recognition of the 
influence of Non-Governmental actors in countries as mentioned by Gleick (2014). These 
groups are unique because they highlighted in as regulators for governmental and private 
sector activities. This is because they span from different sources of authorities and power in 
the sense of bringing new thinking solutions within their own networks (these include actors 
from private, non-governmental, academic and media sectors).  Additionally, each member in 
a coalition should know their roles. According to Cooley et, al (2014), they have come with 
up with 5 key starting points for all members to have: 
1) Respect - the unique roles of governments and states.  
2) Engage - public sector actors 
3) Support - the sharing of information and resources with public sectors 
4) Build - on existing public sector and international norms 
5) Assess and Review - the range of public sector implications and relationships 
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Involvement of Local communities  
A report undertaken by Transparency International (TI) and Water Integrity (WI) in (2008) as 
reported by Glieck (2014), mentioned that the most poor and vulnerable groups were the 
most impacted being exposed to the informal sector and having no access to limited resources 
and avenues to voice their concerns. In the report it mentioned that new standards, codes and 
best practices had to be developed and shared amongst all parties.  
A good example highlighted in the report was rights based approach to water governance as 
was implemented in Kenya. This was to ensure more transparency between government and 
to the people, and this is where the local communities play an important role in water 
governance. Facilitating effective technological transfer through engaging communities in 
decision making processes is crucial (Gleick, 2014). Who would know the best solutions in 
their own communities and environments, than those who are dwelling there themselves? By 
empowering the local communities to understand and be able to identify their water issues 
along with having close discussions with major facilitating bodies is needed. This would help 
enable solutions and development be tailored to suit the social and cultural realities.  
Furthermore, by involving communities, ensured that data collection was more effective as 
local capacity was being built as well as data was received. One of the challenges highlighted 
by Gleick and Palaiappan (2010) was the lack of water data in all countries. Good data 
collection and ongoing monitoring activities were cornerstones of effective water 
management and governance, this was a gap which was needed to be addressed (Gleick & 
Palaniappan, 2010). It went on to say that even when data is collected, at times they are not 
often widely available or quality is poor, these efforts are needed to improve the collection, 
compilation and reporting or comprehensive water related data (Gleick, 2014). By training 
local communities and having representatives to help attain to this, could help tighten the 
gaps seen here.  
Due to the nature of water crossing boundaries and nations, not one government has political 
control or say, as soon it crosses into a different territory. Therefore agreements (treaties) act 
as guidelines which have been agreements over trans-boundary watershed, these treaties 
however, have political and financial constraints attached to them in keeping these gaps 
narrowed. 
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“Water does not resist. Water flows. When you 
plunge your hand into it, all you feel is a caress. 
Water is not a solid wall, it will not stop you. But 
water always goes where it wants to go, and nothing 
in the end can stand against it. Water is patient. 
Dripping water wears away a stone. …" 
Margaret Atwood, The Penelopiad (2005) 
  
 
3 Study Areas and Methodology 
 
 
 
 
 
 
 
 
 
 
3.1 Overview of the Fiji Islands 
This research is based on the study of 3 settlements and 1 village in Lami sub-urban area. 
They include Suvavou village, Matasivaro settlement, Matata Settlement and part of Quaia 
Settlement. This chapter will begin with a brief overview of the Fiji Islands followed by an 
insight into the physical, social-economic and geographical background of the study area.  
The Fiji Islands is located in the south-west Pacific Ocean at a latitude of 15 to 22 degrees 
South, and longitude of 177 degrees West to 174 degrees East (Feresi et al., 2000). There are 
322 islands in the Fijian archipelago, of which 110 are inhabited.  
The geomorphological features of Fiji consists; of large mountainous islands, small volcanic 
islands, low‐lying atolls and elevated reefs which make the island group.  Viti Levu (10,544 
km2) and Vanua Levu (5,538 km2) as shown in figure 10 are the two largest islands and 
Figure 10: Location of Lami on the main island of Fiji. Source: (Rao, 2012) 
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account for most of the population and economic activities. According to the statistics by the 
Central Intelligence Agency (CIA, 2014) it is estimated that the population for Fiji in 2014 
would reach 903,207 however, the country´s population stands at 837,271, according 
to the 2007 census with approximately 52% of all Fijians live in urban settlements and this 
figure is growing at a rate of 1.6% annually. With this trend of Rural-to-Urban shift comes 
different set of problems.  
Suva is the capital and is one of the two cities, along with Lautoka. There are also 10 declared 
towns (Lami, Nasinu, Nausori, Nadi, Ba, Tavua, Sigatoka, Labasa, Savusavu and Levuka) 
and 7 town planning areas (Rakiraki, Vatukoula, Navua, Korovou, Deuba, Nabouwalu and 
Seaqaqa). 
In terms of Fiji’s economy, tourism is the main source of revenue for the country, followed 
by the sugar industry as the second major contributor and then agriculture, clothing and 
textiles. In addition to this there are numerous small - to medium enterprises (SMEs) 
operating successfully in Small Island Development States (SIDS) as well as some large 
enterprises (N. Rao, 2012). A good example of such an enterprise is the garment sector that 
export their production for overseas consumption. In the past Fiji had suffered a trade deficit 
that affected the economy in 2007, FJD $1.68billion, therefore the other alternative was to 
look into reducing imports and find alternative domestic products to create social and 
economic opportunities. It is imperative to note that SIDS are very much dependent on 
foreign imports, whether it be wholly or in part, to fuel economic activity (N. Rao, 2012). It is 
from these developments, that they have an impact on the economy´s environment. The 
ability to sustain such developments has taken a toll on municipals capacity to manage the 
solid waste. According to Rao (2012) the municipal waste management systems are currently 
highly stressed and inefficient. Waste treatment, effective disposal of industrial waste, fresh 
and ocean water security, degradation of highly sensitive and unique ecosystems in Fiji, 
adaptation to climate change, are also a major concern for many. Fiji’s economy has 
relatively a slow growth in recent years, with its annual Gross Domestic Product (GDP) 
improving from a period of slight contraction in 2009 and 2010 to a 2 per cent increase in 
2011; the main economic sectors are tourism and cash crops, particularly sugar.  
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3.2 Overview of the study area in Fiji -Lami Town 
 
3.2.1 Geographical Location   
Lami Town is located in the province of Rewa and it is situated on the south east coast of Viti 
Levu (figure 11). It is directly west of Suva, being considered part of the greater Suva area, 
and occupies the inshore coastline of Suva Harbour (N. Rao, 2012). It lies 18° 7’ 0’’ South 
and 178° 25’ 0’’ East and it was formally incorporated into a town in 1977. Lami is a coastal 
town, and is faced with limited flat land for expansion due to the hilly topography which runs 
parallel to the coast on its northern boundary. According to studies conducted by Rao (2012), 
the area of Lami has an elevation which ranges from 10–150 m above sea level, and while 
Lami Town is predominantly built over limestone and shallow soils, it is highly susceptible to 
erosion which what characterises the upslope areas. 
 
Figure 11: Lami Town, seen in comparison to the whole Fiji Archipelago. Source: (Rao, 2012) 
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This area of Lami was chosen as a case study area because: 
1) It had mixed characteristics of semi urban and semi-rural area (residential and 
industrial area); 
2) The area is known to have a more higher concentration of ethnic Fijians 62.1%, Rao 
(2012) as compared to other areas in Fiji (living within close proximity to the main 
city); 
3) It is the most densely populated area on the main island nearest to the capital city with 
an influx of settlers from different parts of Fiji, seeing how cultural norms or aspects, 
may be a contributing factor to water conflict; 
4) It has a mix of permanent residential area, squatter settlements and a traditional 
village; 
5) The area is also a place plagued by water problems for many years (quality and 
quantity), flooding and pollution. 
6) The places (Matata, Matasivaro, Quaia settlements and Suvavou village) were 
selected due to their close proximity to the Lami river, this is important to see the 
relationship between upper communities and lower communities;  
7) Climate Change studies and research has recently been done in the area and it is 
important to see how this research of water conflicts can build on to research 
undertaken. 
  
In 2007 the population of Lami town was 20,529 (N. Rao, 2012). Peri-urban areas such as 
those adjacent to Lami town currently have the greatest population growth in Fiji, as they 
provide an inexpensive option for living with easy access to urban employment opportunities. 
Furthermore, according to climate change and vulnerability studies undertaken in previous 
years in the area, the area is known to have: limited infrastructure to address water, sanitation 
and hygiene; coastal erosion; flooding; poor roads and drainage; unreliable water supply and 
poor solid waste disposal. The area can be characterised by having a residential area 
including informal settlement, commercial and industrial centre characterized by both low-
elevation coastal areas and hilly terrain making this area a good catalyst to see how water 
problems affect different people in different housing arrangements, and understanding how 
their perspectives along with future scenarios can lead to water conflicts in the area. 
Examining their responses to solving such these complex problems in relation to water will 
both be interesting and can be piloted in other communities. While excluded from its 
proclamation boundary, Lami town physically includes two proclaimed villages (namely 
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Suvavou and Lami villages), numerous traditionally native reserve lands which have been 
informally leased out to tenants by the landowners for communal living or settlements and 
State. Taking into consideration all these the three settlements Matata, Matasivaro, Qauia and 
Suvavou village offer a perfect catalyst to identify and answer the main question will water 
problems will to Water Conflicts in Lami area. 
 
3.2.2 Climate 
The air temperature for Suva area, adjacent to Lami Town, ranges from 12–34°C. The wet 
season lasts from November to April, and is characterised by heavy yet brief local showers 
that contribute most on Fiji’s annual rainfall. These rainfall patterns are strongly influenced 
by El Nino/La Nina patterns and Fiji’s larger topography. For instance, the windward areas of 
mountainous islands tend to be wetter than leeward areas. In general, the average annual 
rainfall in the Suva area, to which Lami Town belongs, is 3,060 mm, with average monthly 
rainfall varying from 150 mm in July, to 384 mm in March. Some of this rainfall results in 
flash flooding in Lami Town. The dry season lasts from May to October with air 
temperatures ranging from 23–25°C. Lami Town and Suva City, for example, experience 
more rain than the distinctly drier western side of the island, which includes Nadi town. 
There is evidence, furthermore, that rainfall over the last decade has been higher than past 
averages. An indication of this is seen in figure 12 and figure 13 which shows that the annual 
rainfall for Lami Town ranges from 300-500mm, recordings were taken from both the 
western and eastern weather stations for comparison. During the dry season (May – October) 
and the Wet Season (November – April), because the Fiji islands have a warm tropical 
  Figure 12: Temperature and Rainfall records as taken at the Nadi Meteorological station. 
Source: Fiji Meteorological Service, (2015) 
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climate, with maximum annual temperatures range between 26°C and 31°C, with just 2 – 4 
°C difference between the warmest months (January – February), and the coolest months 
(July – August), climate has many potential implications for public health in Fiji. Dengue 
fever outbreaks require certain climatic conditions, but are also influenced by a wide range of 
environmental conditions. Malnutrition can arise from times of food shortage as a result of 
drought and cyclones and their impact on food availability. These are just two examples of 
climate-related health issues in Fiji. For the water sector, droughts and floods have 
significant impacts in Fiji, on both water quantity and quality. During the 1997/98 drought 
there were severe water shortages in the drier parts of the mainland, especially in the Western 
and Northern Divisions.  
 
3.2.3 Demographic and Urbanization Trends  
Lami population comprises 10,752 people in the urban area and 9,777 in the peri-urban area. 
There are large areas of native reserve land in the peri-urban areas, which are home to large i-
Taukei settlements. Fijian society is becoming increasingly urbanized, with over 50 per cent 
of people living in urban areas, which generate over 60 per cent of the country’s GDP. 
According to studies carried out by Rao (2012), the Fijian economy has grown increasingly 
reliant on industrial and service sectors, and is moving away from agriculture. Growing urban 
populations have been accompanied by increasing pressure to deliver improved services, 
while protecting ecosystems. Urban population growth in Fiji has now steadied to around 2.0 
per cent per annum, a decline from the period 1986-1996 when the peri-urban population 
Figure 13: Temperature and Rainfall records as taken at the Laucala Bay (Central division). Source: 
Fiji Meteorological Service, (2015) 
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grew on average 3.7 per cent per year. Lami’s urban population growth has been slower than 
the national urban figure: 0.2 per cent per year in the main town and 1.4 per cent in the peri-
urban areas. However, it is important to highlight the importance of rural-urban linkages.  
The figure 14 shows the buildings and population density of the Lami area. While the urban 
population has been growing slowly, many people in peri-urban areas depend on the urban 
economy for their livelihood, and therefore growth in population does not necessarily 
correlate with growth in economic activity. 
 
 
3.2.4   Ethnicity ratio  
According to the Fiji Bureau of Statistics (2007), Lami has a very large Fijian population 
comprising of 81% (16,562), as of  2012 this makes the study area unique as compared to all 
other urban areas which have a high percentage of Indo-Fijians. This is due to the clusters of 
native land within close proximity to the town (though excluded from the formal town 
boundary due to it being under native reserve land) that have been provided by landowners of 
the two main villages in Lami (namely Lami Village and Suvavou Village) which has aided 
the establishment of large Fijian settlements within the peri‐urban area of Lami shown in 
Table 5 and in Table 6. 
 
Figure 14: Population density and buildings in the Lami area. Adapted: SPREP, (2012) 
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Table 5: Household numbers in the study area (1996 – 2007).  
Localities Households numbers for the selected areas Changes 
 (1996 – 2007) 
Total households 
1996 2007 
Total  Fijian  Indian Others Total  Fijian  Indian Others 
Matata         
113  
        
107  
            
2  
            
4  
          
61  
          
48  
          
-    
          
13  
(52) 
Matasivaro            
45  
          
45  
          
-    
          
-    
          
27  
          
27  
          
-    
          
-    
(18) 
Quaia         
151  
        
149  
          
-    
            
2  
        
205  
        
202  
              
2  
54 
Quaia         
123  
        
116  
          
-    
            
7  
        
182  
        
181  
            
1  
          
-    
59 
Suvavou 
Village 
          
92  
          
86  
            
1  
            
5  
        
106  
        
106  
          
-    
          
-    
14 
Source: Adapted from Fiji Bureau of Statistics (2007). 
 
 
Table 6 : Population of selected study area sites 
  
Source: Adapted from Fiji Bureau of Statistics (2007). 
 
 
With the increase in rural to urban drift this has an impact on the way conflicts around water 
will be shaped for the study area. It is of greatest importance that, in considering there is a 
large indigenous population and a large number of indigenous settlements, there is a need for 
the LTC
6
 to expand its knowledge of the Fijian culture, traditions and protocols and improve 
its communication systems, to enable Council staff members to actively engage with local 
                                                          
6 LTC- Lami Town Council  
Localities Population for the selected areas of study Changes 
(1996 – 2007) 
Total 
Population 
1996 2007 
Total  Fijian  Indian Others Total  Fijian  Indian Others 
Matata         
723  
        
693  
          
12  
          
18  
        
352  
        
236  
          
-    
116 (371) 
Matasivaro          
246  
        
239  
          
-    
            
7  
        
125  
        
125  
          
-    
- (121) 
Quaia      
1,018  
     
1,012  
          
-    
            
6  
     
1,268  
     
1,254  
          
-    
14 250 
Quaia         
790  
        
755  
          
-    
          
35  
     
1,103  
     
1,070  
            
3  
30 313 
Suvavou 
Village 
        
560  
        
541  
            
2  
          
17  
        
519  
        
517  
          
-    
0 (41) 
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communities in implementing recommendations. As seen in table 6 and table 7, the numbers 
of indigenous Fijians who come to settle in Lami are growing, this is because they utilise the 
traditional clan and blood ties to ask landowners for a parcel of land to settle. They are 
therefore temporary tenants on these assorted pieces of land but don’t own it. This practise is 
something that many Fijians, who are moving to urban areas and are not able to buy and own 
land do, but it is not commonly done by Indians. Note that there are two Quaia´s shown in the 
table this is because it is such a big area, it is divided into two main parcelments by the 
municipality authorities to better understand and monitor the area. 
Furthermore, landowners are more willing to give land to other Fijian tenants because it is 
customary when the landowner would have a special function to cater for, his land tenants are 
obliged to help out. In general Indians, on the other hand would prefer to own the land than to 
always be part of this special agreement which is common to Fijians. This could be one of the 
reasons why there isn’t many Indian households and families in the case study area. 
 
3.2.5 Urbanisation Trends and growth in Lami 
Urbanization can be seen in both a positive and a negative light; societies develop and in the 
process of doing so produce an increasing share of the growing national wealth, and in turn 
the increase in urban economic activities strengthens the development of rural economies by 
providing markets to agro-industrial production centres and transhipment points for rural 
produce. In this way, the development of urban areas provides beneficial changes in the 
production structure of a growing economy and is increasingly centred on secondary and 
tertiary sectors rather than the primary production sectors. Figure 15 shows the area of Lami 
according to census sections by number and size in 2005. Based on the 2005 census, it shows 
settlements are growing out from informal settlements. This is shown by the areas marked by 
"0", in this way these areas show housing coming up, but don’t have any registered number 
assigned to them. Other increasing marked areas include, industrial, residential, settlements 
and villages.  
Lami area features characteristics of urban sprawling. This is because more people are 
coming in from the rural areas to settle in Lami and look for work opportunities, and 
education. This rapid growth rate of rural to urban drift, accounts for municipalities not being 
able to cater for the basic amenities of new settlers coming and settling lands allotted to them 
by landowners. A good example is seen on the map of Matata which is classified as "0", it is 
a sub-settlement surrounded by other enumerated parcels of land. This settlement continues 
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to grow with more people coming and settling there. This is how one of the settlements came 
into being from Matata, and adjacent to it is Matasivaro.  
 
 
As mentioned earlier this type of urbanization leads to increasing pressure on local authorities 
and/or national governments to provide urban services, local road networks, water supply, 
sanitation, garbage collection and disposal. Another significant problem faced by urban 
residents and their governments is the ability to acquire appropriate housing and access to 
land and urban services, and the financing of these. Additionally, despite the contribution of 
urban‐based economic activities to economic growth, when unmanaged, urbanization usually 
has adverse impacts on both the environment and poverty; a good example of this is the 
growing number of under‐served informal low‐income settlements along the fringes of urban 
centres and Lami. The country’s relatively small island economy coupled with special traits 
such as traditional land holdings, strong socio‐cultural norms and values, and vulnerable 
eco‐systems, Fiji still has some significant challenges to face in the wake of urbanization. 
Therefore improved urban management is needed along with the formulation of an effective 
Figure 15: Census section by number and size in 2005. Source: Adapted from Department of 
Town and Country Planning (2014) 
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and efficient urban development sector that is able to meet local, metropolitan and national 
needs. 
None of the settlement areas in Lami have access to sewerage infrastructure. Around 80 per 
cent of households use septic tanks to store sewerage, with the remainder using pits for 
disposal. Most households with septic tanks reported that they do not currently face issues 
with them. However, a minority of this group, as well as those households who use pits rather 
than septic tanks, reported that spillage does occur during flooding. More frequent or more 
severe flooding as a result of climate change in the future, could cause spillage from septic 
tanks and pits, which would have adverse impacts on health. The Water Authority of Fiji 
supplies piped water to all areas of Lami.  
However, residents across Lami report that cuts in water supply are frequent. As a result, 
around 38 per cent of residents store rainwater as a back-up when water supplies are cut. 
Households on high ground have noted that water pressure is often very low, especially after 
cuts, and that water is sometimes not potable. This would suggest that Lami’s water supply is 
sensitive to numerous climate stresses, especially extension of the dry season, and flooding 
may also contaminate the alternative water sources used by households during water cuts. 
Electricity in Fiji is supplied by the Fiji Electricity Authority, with the bulk of supply coming 
from hydropower generation. Approximately 81 per cent of households in Lami have access 
to electricity supply. The remaining households rely on candles and kerosene lamps to 
provide lighting. While the electrification rate is high, the 19 per cent without access to 
electricity are largely households in informal settlement areas. Cuts in electricity supply are 
increasingly common, as a result of growing demand (Lami Municipal, 2015). Households 
and small businesses are forced to use generators during prolonged outages, which contribute 
towards increased emissions.  
Until recently, of the 47 roads in Lami, 17 were managed by Lami Town Council and 30 
were managed by the Department of National Roads under the national government. After the 
formation of the Fiji Roads Authority by government gazette in early 2012, all roads are now 
under the jurisdiction of the Fiji Roads Authority (Lami Municipal, 2015). Six of the roads 
within Lami are constructed of gravel and are therefore more vulnerable than tar-sealed 
roads: they often lack drainage, and their loose surface can be washed away in flash floods. 
However, these gravel roads are vital for access to poor settlement areas in Lami, so it is 
important that they remain functional. There are several bridges within the town that are 
vulnerable either due to erosion of the materials and foundations of the bridge, or because the 
bridge was not designed for the type and density of traffic they currently support. The Queens 
   50 
 
road, Viti Levu’s main transit route, passes through Lami and is the solitary thoroughfare 
between the Eastern and Western division. The increasing vulnerability of the four bridges in 
Lami will prevent overland travel. It is vital to the island’s economy that Suva (and the 
greater Suva area) remains connected to Nadi town, the main economic hub and location of 
Fiji’s main international airport. Access is compromised during floods, and damage to 
bridges in Lami would cause widespread damage to the Fijian economy as a whole (Rao, 
2012). 
 
3.2.6  Land Tenure 
It is imperative to know that land tenure systems in Lami, affect the way resources are used 
and provides an insight to the vulnerability of water related conflicts. That is why in this 
particular section; the two lands tenure systems are explained. There are two general types of 
land tenure systems in the country which are customary land tenure and western land tenure 
which are further divided into four land holding units, Native land, Native lease, State land 
and Freehold land. All land tenure systems exist in Lami Town boundary and in the 
surrounding area. Land tenure within the Lami´s administrative boundary is: 11.72% crown 
leases, 31.7% freehold and 56.2% Native/iTaukei (N. Rao, 2012). 
 Customary Land Tenure 
The customary land tenure is a system whereby land units owned by the indigenous 
Fijians according to their customs and traditions and are referred to as Native Land. 
These lands can be used for subsistence purposes, commercial needs, Native/iTaukei 
Land (NRL) and the individual membership of the land owning tribal group. Once a 
Native/iTaukei Land is leased it becomes a Native/iTaukei Lease and will be 
classified into the western land tenure system until the duration of the lease expires.  
 Western Land Tenure 
This land tenure includes Native/iTaukei Lease, State Land and Freehold Land. 
Freehold Land is held individually (private freehold) or corporately under a fee 
system (state freehold). These types of land are surveyed, mapped and registered. 
Tenure over these lands is guaranteed by the government. State Land also referred to 
as Public Land, is held by the State for public purposes such as roads, reservoirs, 
dams, drains and can be leased for residential, commercial, industrial or agricultural 
purposes. They also include lands that are below high water mark referred to as State 
foreshore (mangrove swamps and foreshore). 
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3.2.7  Governance 
The Lami area comprises of 3 wards, which was set up under the Ministerial declaration 
through the Local Government Act in March 1977. The three administrative wards include; 
the Eastern Ward (the Delainavesi area), the Central Ward (commercial centre and industrial 
subdivision), and the Western Ward (which extends from the commercial centre all the way 
to Wailekutu). Lami was established as a town by ministerial declaration through the Local 
Government Act in 1977. The town is split into three wards: Western, Central – the main 
commercial and industrial area – and Eastern. Lami’s land tenure consists of three categories 
of land which make up Fiji’s land division system: Native/Native reserve land (51 %), state 
land (21 %) and Freehold land (28%) (Lami Municipal, 2015). It is imperative to know these 
types of landowning systems in Lami as it will have an impact on how people utilise the land 
and resources within the area. Lami Town Council is responsible for certain basic services, 
such as public works, drainage, waste management, health promotion and welfare, with some 
law-making powers on issues such as garbage collection, building permits and local tax 
payments. In terms of reporting hierarchy, the Lami town council reports to the Ministry of 
Local Government, Urban Development, Housing and Environment. The Council is headed 
by the Special Administrator, who takes responsibility for strategic direction, and a Chief 
Executive Officer, who is responsible for implementation of policies.  
It is only recently as according to Rao (2013), the town has come up with a comprehensive  
Strategic plan, covering the period 2010-2014 outlined in figure 16. This plan was in place  
to cover infrastructural development, improving land availability and upgrading sea and flood 
defences.  
Figure 16: Outline of Lami Strategic Plan (2010 – 2014). Source: Adapted from Rao, (2013) 
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The overarching comprises of five departments, each tasked with implementing the Strategic 
Plan (figure 17):  
1) Town Planning and Building Services; 
2) Health and Environment Services; 
3) Public Works and Services; 
4) Enforcement and Parking Meters; and 
5) Finance and Administration. 
Along with this, the town council has general powers relating to the promotion of health, 
welfare and convenience of the inhabitants of the municipality and the development of the 
surrounding amenities as shown in figure 17. From the by-laws which govern the council (by 
the local government ACT) with provisions of the utilities and services, it is imperative to 
note that similar structures and responsibilities exist in the 4 case study areas.   
At present there isn’t a section which has specific objectives to address water conflicts, 
within their council boundaries. A better management and coordination is needed to address 
issues on a local scale, communities/residents/businesses. Figure 17 shows the breakdown of 
the departments and their responsibilities in the strategic planning committee. 
 
 
 
Figure 17: Strategic Planning Committee. Source: Adapted from Rao (2012)  
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3.3 Case Study Areas 
It is important to note that in the selection of the case study areas in Lami, was based on 
several problems related to water in the past. These selected areas have a long history of these 
problems, according to personal interviews and newspaper articles in the Fiji Times. In 
addition, the characteristics of this area is a densely populated area, with a increasing 
population, a high concentration of native i-Taukei people residing in the area, plus the mixed 
characteristics of residential, provides a good study of water conflicts.  
Houses within informal settlements are usually located in areas that are at a higher risk from 
natural disasters and projected climate change impacts than those situated in formal 
residential subdivisions. Housing materials are often constructed of cheaper materials. 
Informal settlements within Lami are situated in areas prone to coastal inundation, river 
flooding, and coastline or riverbank erosion. 
Additionally, these communities chosen were situated near the Lami river and the use of the 
rivers waters for different purposes by the people, can cause impacts on water that can lead to 
conflicts. Note that not all the whole of Lami is chosen as a study area due to its big size, and 
with limited time available to complete this research only a section was chosen mainly 
focussed within the Central Ward and people residing in these areas. Furthermore, the 
settlement of Qauia (because of its huge number of households) only residents whose houses 
were situated nearest to the Lami River were chosen.  
 
3.3.1 Water Problems and Water related problems in the Study area 
The main water problems identified in the case study area was the water supply, sewerages, 
solid waste management, flooding and pollution. Each of these problems identified are 
further elaborated.  
 
Water Supply: Most of Lami’s residents store water for use during times of water cuts. The 
people of peri-urban location of settlements like Matata, that are situated at quite a distance 
from the reticulated system, on steep topography use of other water sources like rainwater 
collection, boreholes, rivers and creeks for their basic needs. Water is stored in storage tanks, 
drums, buckets, bottles, and Matata also has wells. WAF supplies carted water by water tank 
trunks during water cuts. However, these trucks are considered unreliable by many as they 
only supply water to some areas, and rarely serve settlements due to the poor road conditions. 
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Sewerage and Solid Waste Management: In Lami, adequate sewerage disposal and proper 
solid waste management were issues highlighted by the residents. In addition, because 
residents lived in informal settlements, they don’t have access to proper waste disposal 
amenities. Therefore, they use the river as means of getting rid of the rubbish. The rubbish 
from upstream communities would flow down to communities living downstream, and from 
personal interviews, community residents complained about it (see chapter 4). 
 
Flooding: Many of the formal settlement areas are located in upland areas above the town, 
and they face problems of landslides and soil erosion. The informal settlements in the town 
tend to be in low-lying areas and suffer from flooding, as well as a lack of basic service 
provision. According to household interviews, flooding in the case study area has become 
very frequent and common. Due to the intensive rainfall some of the residents attribute the 
flooding to developments upstream. The clearing of land, for expansion of residential housing 
has caused soil erosion and landslides. The pollution from industries increases the risk of 
residents.  
 
Pollution: Settlements by the main point of pollution to the river are from pit toilets, and 
leakages from septic tanks. Industrial and commercial business areas pose a major threat to 
the river. A study undertaken by Chand et al (2011), revealed  high elevated presences of 
Arsenic levels in the sediments, within their findings, there were strong recommendations for  
regulatory authorities, and that strict environment legislations to be put in place to minimise 
environmental pollution. Figure 18 is the Lami scheme plan of the industries which are 
situated in the study area. With this given information, it details the types of activities 
industries are engaged in within the area. 
Figure 18: Lami Town scheme plan of industries of 2004. Source: Lami town Municipal council 
(2011) 
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Apart from showing the location of different types of industries present in the study area it is 
equally important to know the types of industrial businesses. Table 7 reveals all the different 
types of industries present. 
 
   
 
 
 
Adapted: Lami town Municipal (2011) 
 
3.4 Settlements Overview 
The predominant land use in Lami is residential accounting for 74% and these include both 
formal and informal residential subdivisions and informal settlement areas found within Lami 
town and periphery areas (Rao, 2012). Settlements within Lami are built‐up areas that house 
both temporary and permanent structures for low to middle income earners. The majority of 
the settlements are situated on state and native land, with the exception of the Samoan 
settlement which is situated on freehold land (Rao, 2012). These settlements are based on 
communal living whereby there is no formal security of tenure for each of the households but 
rather a communal arrangement with the landowners or illegally. Figure 20 shows where the 
selected case study sites are situated in the study area. 
 
3.4.1 Matata and Matasivaro Settlements 
This settlements are chosen as one of the study communities because of its upstream location, 
it is a community that face problems of proper solid waste and sewerage management, and 
Table 7: Outline of industrial businesses in Lami Town 
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the important dependence on the river and infrequent supply of water. In a paper covered by 
Narawa-Daurewa, (2012), gathering from anecdotes that some of the residents of Matata 
settlement have origins from Vanuatu and Solomon islands. Originally these people were 
bought a group of Melanesians who had been bought to Fiji to serve as labourers during the 
colonial era as sugar cane labourers from 1864 - 1911. 
Matata is situated in Lami’s inland area north of Lami town, on approximately 3.24ha on 
unsubdivided native land. The people who have settled here have since been there from the 
1970’s along the eastern side of Lami River. It is adjacent to another settlement, Qauia, 
separated by an area of hilly, elevated land. The settlement is accessible via a substandard 
access road that extends from a bridge at the end of the Wailada industrial subdivision. Here 
in this area, people use the Lami river not as a source of livelihood, but for many activities 
which include washing, pig pens, farming and also for some households for disposing of 
rubbish. 
In 2009 a study carried out by medical students of the Fiji National University, saw that from 
the settlement’s less than a quarter of the settlers had secured permanent employment and 
majority of the rest of the community had temporary paid employment  (N. Rao, 2012). From 
the studies, many of the employed work in nearby factories in Wailada which is within 
walking distance to the settlement and from the community profile it is estimated that the 
average income per household was $70 ‐ $90 per week which was also below the national 
poverty line (2012). 
Topography of the area consists of flat lands along the river banks and hilly areas further 
inland, a majority of the houses are constructed in hilly areas however there are several 
houses along the river bank and in some slightly flat lands inland. It is imperative to note that 
for people in this settlement, public transportation is not directly accessible to residents as the 
settlement is located in an isolated, inland area away from Lami’s commercial areas; buses 
and taxis only provide services up to the end of the industrial area. Utilities services available 
to the settlement are reticulated water and electricity, during times of water cuts, carted water 
provided by the WAF is stored as is rainwater for drinking purposes while those that do not 
have access to Fiji Electricity of Authority (FEA) provided power lines use, kerosene lamps 
and candles for lighting purposes. The settlement is unsewered so residents provide their own 
septic tanks and pit toilets for treatment and/or disposal of sewage. Solid waste is disposed of 
in ground bins that rubbish is buried in. However there are families which use the nearby 
rivers and streams as a means to dispose of their solid waste.   
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3.4.2 Suvavou Village 
Chosen as part of the case study area it is one of the two Fijian villages in the area of Lami. 
Suvavou means “new Suva”. The Suvavou people are native Fijians who now mainly live in 
or around Suvavou Village near Lami outside Suva. European settlement in the Suva area 
dates from the 1860s. On 10 October 1874 sovereignty of the Fiji Islands was ceded to the 
British. At that time the predecessors of Ratu Epeli Kanakana lived in a village in what is 
now Thurston Gardens, adjacent to the Suva City central business district. Ratu Epeli is 
currently Roko Tui Suva, Turaga ni Yavusas and Turaga ni Mataqalis (Chambers, 2008b). 
According to Chambers (2008), anecdotes of how Suvavou village came to being, was 
because when Fiji started to grow and be a very important trading post towards the end of the 
19
th
 century there were plans for expansion of the capital. However, because where the old 
capital was situated in Levuka, Ovalau the mountainous and steep relief, along with narrowed 
open reef, was not an adequate position for the capital city, therefore it was moved to its 
present day location in the Suva Peninsula. This relocation happened in 1882 and currently 
where the village sits is a new location from its ´Koro Makawa´(old village site) original 
location. The land where Suvavou seats had been purchased in the past from the people of 
Lami village, a transaction which took place during the colonial period; it is because of such 
dealings which took place during the Colonial period, that has caused a bit of confusion and 
discord amongst members in regards to the leadership (ruling elite of the community) within 
the community.  
The community of Suvavou according to household interviews and a newspaper article, is 
fast being overpopulated and has issues with solid waste management (Bola-Bari, 2014). In 
terms of the utilization of the river and sea front, only a few families utilise the sea for 
sustenance. In the past, the river and the sea were used frequently as a means for sustenance 
for the families however today the Lami River and sea is mainly used for bathing. 
Interestingly in 1991 a study undertaken by researchers sampled the water at the mouth of the 
Lami River, and noted that there was a high presence of Nitrogen, dissolved phosphorus and 
sewage effluent, these due to industrial discharges and river inputs  (S. Naidu et al., 1991). 
The study in 1991 and a similar study undertaken by Marine science students from University 
of the South Pacific (USP) in 2002 also revealed high levels of faecal coliform in waters 
around Lami River, and strong recommendations have been made in both these studies 
against the use for bathing and recreational activities.  
The community has access to the running water and electricity (supplied by FEA and WAF); 
however the community does experience frequent water cuts, therefore community members 
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have resorted to having water tanks (individual bought by families) and communal water 
tanks provided by WAF as an alternative means of getting water. In the household interviews 
and anecdotes from members they feel that the river can no longer be used because of it being 
heavily polluted over the years and some complain and blame the effluence and rubbish on 
businesses and upstream communities using the river for disposal of their solid wastes. 
 
3.4.3 Quaia Settlement  
In the past many people moved from their rural villages to come and settle in Quaia as a 
means for getting a better education, access to medical facilities, employment and other basic 
services which could be found in their area. Anecdotes from elders show that the people now 
residing in Quaia settlement had moved from Kalabu and Tamavua (Naitasiri Province).   
Originally the people who came to settle in the area sought temporary places to stay, this 
resulted in the establishment of informal settlements such as Qauia, Matata, Matanisivaro 
settlements. According to key informants Saverio and Tokasa (2015), the main drawing 
factor was how easy it was to ask for land and build homes. The establishment of the homes 
was done in the traditional manner where out siders brought a tabua (whales tooth) and 
drums of kerosene to ask for a piece of land to build on. It was up to the land owners to 
permit them to settle on their land, and through this traditional protocol way many outsiders 
attained a piece of land. The onus was on the landowners to carry out the necessary 
documentation with the lands department/Government into approving their settlement on the 
land. Within this agreement the land owners give settlers conditions which they must abide 
by. The conditions are that they are not to continue building without permission; they must 
pay an annual levy of FJD$20/ 8.24€ 
Though this settlement is not a traditional village it still does have a structure in place in 
terms of reporting and being accountable to landowners and the municipal. For instance area 
of Quaia is divided into 14 sectors, each with their own Turaga ni Koro (village headman). 
These Turaga ni Koros then reports to the main community committee headed by the Land 
owner representative (figure 19). 
Figure 19: Reporting structures in Quaia settlement. Source: By the author 
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Issues are raised during the monthly community committee meetings where they propose and 
endorse actions to find solutions to problems or issues being raised by the settlers as shown in  
figure 19. Furthermore, within these sectors in accordance to bylaws laid down by the 
landowners, a family that decide not to conform to the rules set up by the landowners they 
would be evicted from the settlement. 
 
 
The Quaia settlement compared to the rest of the study areas has the biggest population; 
however, for the purpose of this research interviews and research were carried out with the 
homes which are next to the Lami River, because it would have more interaction with this 
River. Furthermore, according to the municipal town boundary map Quaia settlement is not 
included in the boundary but lies outside the municipal boundary (officially), however 
including this study area as part of the research is important as they make up a very big part 
of Lami. Topography of Quaia is generally flat and the area is easily flooded, following 
heavy rains. In recent flooding’s around the area (2014 - 2015) the people have been calling 
on the municipality to help them clear the rubbish and provide the basic services to help keep 
the area clear.  
The settlement is not connected to any sewage line, therefore houses have their own sewage 
tanks or some use pit toilets. Farming done in the settlement, involves the use of a lot of 
weedicides and pesticides and the river is used to clean pig pens, according to the residents. 
Figure 20: Case study settlements. Source: adapted Ministry of Lands (2015) 
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Some families rely on the use of mangroves as a source of fuel, this has resulted in river bank 
erosion. Though the settlement is supplied water by WAF, residents suffers from frequent 
water cuts which leave women opting to utilise the river for doing the laundry. Additionally, 
gravel extraction upstream and heavy industries operating in and around Qauia poses health 
and safety hazards to the community. Lami river plays a pivotal role in the lives of the 
residents who reside in Quaia. 
 
3.5 Methodology 
In conducting this research several methods were employed in gathering the data, these 
methods have been utilised as well by the various researchers in making strategic decisions 
about the best way to get data from the field. Different methods had to be employed when 
gathering the data to ensure that the information is accurate and peer reviewed. It is 
imperative to note that though being away from the country and not being able to conduct on 
the field data collection; this process took longer than expected. Therefore, with the help of 
colleagues living in Fiji and residing in the study area, the questionnaires and information 
were solely dependent on their in the field work. However, timely responses were slow due to 
the time difference. In terms of the availability of data and literature about the water conflicts 
in the Pacific this was difficult, however, this was overcome with the help of information 
which was available from the governing water institutions. Questionnaires which were not 
filled was also a limiting factor, as some respondents weren’t forthcoming with responding, 
to overcome this hurdle, in-depth personal interviews and target group interviews with key 
informants was done. This was also crossed checked with the limited research from NGO´s 
and Governmental ministries who had carried out research in the study area. 
 
3.5.1 Literature Review 
It is imperative for any field that research is done both in scientific and non-scientific fields. 
Sourcing and tapping into works and research will give weight and in-depth understanding of 
the field which one wants to explore. As Kumar and Phrommather (2005) said that to find 
solutions and be able to tackle problems, one must find the cause, test, explain and apply. 
Research assists us to understand nature and natural phenomena. Literature based on conflict, 
conflict theories and negotiations along with resource management and case studies from 
both social sciences and natural sciences has been analysed as presented in chapter 2. Much 
of the literature gathered centred on key examples and peace treaties which have brokered 
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between different countries sharing a common watershed basin. Wolf (2007) and Gleick 
(2014) provided good insights on water conflict. 
However, in the terms of literature on water conflicts in the Pacific and in Fiji Islands a 
restricting factor was that there are rare in terms of small scale water conflicts or, if 
information was available, it was not public information. Literature related to water conflicts 
was available and held by different research institutions in the country. With this particular 
research method, the different sources from different institutions and researchers help verify 
different schools of thought on the research topic.  
 
3.5.2  Case Study Area  
The selection of the case study area, Lami, Quaia, Matata, Matasivaro and Suvavou was done 
to test the research objectives. All these four communities are situated on the main island. 
These 4 communities are situated in Lami municipal boundary and fall within the Lami river 
catchment. In this research a case study was used as a means for investigation into a specific 
instance or phenomenon in its real-life context, as this defined by Berg,Lune and Lune 
(2004). For some of these communities information was attainable thanks to the Bureau of 
Statistics, Police Station (Quaia) and Lami Municipal council, however, in terms of gathering 
information on water accessibility and water conflicts/problems, other techniques had to be 
used. 
Case study approaches is more reasonable to undertake in cases where research is done on a 
small scale that is why this technique was incorporated as means of piloting a study.  
 
3.5.3   Surveys and Sampling 
In this research the use of surveys was crucial, in being able to reach the target audience. 
Through the use of questionnaires, one is able to gather a rapid assessment of perception and 
aspirations i.e. the interviewee’s attitudes, opinions, beliefs, values and behaviours. 
Questionnaires were developed and with the help of research assistants residing in the Fiji 
and also in the study area, these surveys were administered to the target audience. 
The questionnaires which were used were designed to be open ended and closed questions, 
along with ranking tables for the interviewees to tick and rank accordingly to their 
perceptions on the things which they thought were priority and approximately simple, quick 
and easy (see annex 5). Though the ability to reach all the respondents and to cover everyone 
in the study area was challenging and taking into consideration the different working 
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dynamics in the communities, random selection process was conducted within the case area 
of study. 
As such, the study area is a mixed area or both settlements, residential and a community. The 
most effective way of getting results was to use printed questionnaires, as compared to the 
use of online mode of questionnaires, as not many people residing in the study area have 
access to internet. As well as it was the most cost efficient method to use being a Social 
researcher residing in Portugal by employing the help of the friends and family (living in the 
study area) to conduct the surveys in Fiji. 
 
3.5.4  Population target and Sampling Size 
In reference to the target audience within the study area, it was the head of the household that 
were interviewed. For each community the questionnaires per community/settlement were 
according to the number of households which were present. However, for the area of Quaia 
settlement questionnaires were restricted only to the houses which were located nearest to the 
river, as shown in table 8. The reason why there was less questionnaires prepared for Quaia 
settlement and Suvavou village was because for Quaia settlement the representation of houses 
which were nearest to the river were considered, those who had direct access to the Lami 
river, and for Suvavou village, the households which were closest to the river mouth were 
considered. 
 
Table 8: Sample sites questionnaire distribution – Households vs Questionnaires 
Communities Households Questionnaires 
selected  
Questionaries’ filled 
and sent back 
Matata Settlement  28 (Quaia Police Post, 2015) 28  25 
Matasivaro 
Settlement  
20 (Quaia Police Post, 2015) 20 13 
Quaia Settlement   550 (Quaia Police Post, 2015) 50  40 
Suvavou Village 106 (Bureau of Stats, 2007) 40  30 
 
It is imperative that in gathering data from the communities a good sample size is obtained 
(ideally if everyone within the community would be good) but it is important to note that  
having a little sample size would not show a good representation and having a very large 
sample size can be time consuming. Therefore perimeters were developed to select the 
households for questionnaires’, for this stage, incorporation of Purposive sampling technique 
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was done i.e.; as compared to using other sampling techniques, the reason why this type of 
sampling technique was chosen was because in this technique cases to be included were 
based upon judgement or possession of particular characteristics being – i.e. those people 
within the community who faced water problems and utilized the Lami river. 
According to published works, in many cases purposive sampling is used in order to access 
‘knowledgeable people’, i.e. those who have in-depth knowledge about particular issues, 
maybe by virtue of their professional role, power, access to networks, expertise or experience 
(Ball, 1998). These are the key informants, and when undertaking this research keeping in the 
back of the mind; that there is little benefit in seeking a random sample when most of the 
random sample may be largely ignorant of particular issues and unable to comment on 
matters of interest to the researcher, in which case a purposive sample is vital. Though they 
may not be representative and their comments may not be generalizable, this is not the 
primary concern in such sampling; rather the concern is to acquire in-depth information from 
those who are in a position to give it (Cohen, Manion, & Morrison, 2007) 
Criteria for purposive sampling technique used depended on these variables:  
1) Communities had to be situated near the Lami River (houses no more than 10 meters 
from the Lami River). As a means to have buffer zone of homes near the river; 
2) Households which have been constantly affected by the Lami River (directly or 
indirectly) within the community;  
3) Households which utilised the Lami river (directly or indirectly). 
Having research assistants (living in the area for more than 10 years) to carry out the 
questionnaires, heavy dependence was placed on them, making best judgements using the 
criteria as a guideline in choosing which households were the best choices to conduct the 
interviews. The main limiting factor for getting responses from the community was the time 
constraint (in that the research had to be done as planned in the project schedule) and the 
availability of the participants. It was imperative to note that apart from planning the sample 
size, non-response attrition had to be factored in; i.e. that in some cases not all the questions 
sent would be answered nor would they have been fully completed; therefore, these had to 
take into account that some respondents would not return the questionnaire fully answered, 
nor would the expected quota be fulfilled e.g. (30 sent, only 25 filled and 5 not available). 
Therefore for cases when this happened, personal interviews were done with the key 
informants.   
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3.5.5   Personal Interviews 
This was the key to get more information from people who were considered key informants 
residing in the study area. Namely these were the village/settlement heads (leaders) along 
with leaders from different councils which made up the community, chiefs, headmen turaga 
ni Koro, church elders representing the Men, Women and Youth leaders, community police, 
health inspectors and nurses along with Municipal heads. 
A limiting factor which was experienced during the course of undertaking the questionaries’ 
and summary was that in some instances, the interviewees were not willing to divulge 
information when in the presence of group, and therefore sections in the questionnaire 
remained unanswered. With the technique of conducting personal interviews along with focus 
group discussions, information which had not been divulged was revealed. Along with 
indepth history and insight to the dynamic nature (sensitivity of the topic) this information 
corresponded to the questionnaires and speaking to other key informants to triangulate the 
validate information shared was true or false.   
 
3.5.6 Data Analysis Technologies  
SPSS program was utilised to help sort out data and analyse responses from the 
questionnaires accordingly to its frequencies, percentages enabling it to be converted into 
graphs or table form to help put qualitative data into quantitative. This software is used by 
many researchers in the field of Social Sciences. 
However, a limiting factor of this software which was experienced in the course of the study 
was because it ran on a licence authorised by the University; information could be lost or not 
be accessible once the licence for the software expired. Equally important is the design and 
structure of the questionnaires, as a researcher one must always have in mind that depending 
on the structure of the questionnaires. 
The ARC GIS programming system (GIS) was utilised for the visualisation of the case study 
area interpret and understand the relationships, patterns and dynamics of the area. In terms of 
looking at the boundary and limits would give the reader a bird’s eye view of the study area. 
Limitations encountered with using this system, was the unfamiliarization of this software 
however, this was overcome with the help from colleagues and professors familiar with the 
software.  
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The quality of water and the quality of life in all its infinite forms 
are critical parts of the overall, ongoing health of this planet of 
ours, not just here in the Amazon, but everywhere... The hardest 
part of any big project is to begin. We have begun. We are 
underway. We have a passion. We want to make a difference.  
 
        Sir Peter Blake (1948 – 2001) 
 
  
4.  Analysis and Discussion  
 
 
 
 
 
 
 
 
4.1 Discussion of Results 
This chapter discusses the findings from the case study areas with the use of the Statistical 
Package for Social Sciences (SPSS) software along with personal interviews and focus group 
discussions. The data for each study area was analysed and compared with one another to 
answer the overall objective, "Water problems will lead to Water conflicts in the case of 
Lami". Noting that all the case study areas fall in the area of Lami and are within close 
proximity to one another it is imperative to note that there are different governance structures, 
along with geographical makeup and community dynamics play a role on the approach to 
people take into handling water problems and issues. Though they in some way directly or 
indirectly fall under the jurisdiction of the municipal of Lami, their approaches to conflicts 
undermine how they respond to them. 
In analysing and interpreting the data, from the responses given from interviewees using 
SPSS responses were grouped together from households who shared similar responses. This 
would be easier to interpret as compared to having to individually analyse each respondent’s 
views. This was done for all the communities. So it would be best represented in graphs, 
tables and in percentile ranges.  
Questionnaires were distributed accordingly to the different households using the technique 
of Purposeful Sampling to the households which were situated near the river or to residents 
whom have thought to have been affected by the rivers as shown in table 9. The reason why 
there was less questionnaires prepared for Qauia settlement and Suvavou village was because 
for Qauia settlement the representation of houses which were nearest to the river were 
considered, those who had direct access to the Lami river, and for Qauia village, the 
households which were closest to the river mouth were considered as they weren’t the ones 
which utilised the Lami river. 
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Table 9: Distribution of questionnaires per community 
Source: William Young 
 
4.1 Perceptions on Water Sources and Usage in the case study areas 
Accessibility to clean and safe drinking water is vital for a community to survive and live 
well. In response to this, the source of where water is gathered from is equally important as it 
can also give an insight to the health of people in a community. In addition to this, it is 
equally important to see how often the water is tested to help people be aware that the water 
quality is safe.  In accordance to the data gathered from the communities what can be seen is 
that for households for the four communities most of the water is gathered from taps 
(maintained and looked after by WAF), water tanks and wells (which falls down to their own 
maintenance) and from personal interviews some buy bottled water as shown in table 10.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Communities Households Questionnaires 
prepared 
Matata Settlement  28 (Qauia Police Post, 2015) 28 
Matasivaro Settlement  20 (Qauia Police Post, 2015) 20 
Qauia Settlement   550 (Qauia Police Post, 2015) 50  
Suvavou Village 106 (Bureau of Stats, 2007) 40  
Table 10: Main sources of water for the four communities in sample sites 
 
Key:  T (Taps), W (Wells) and WT (Water tanks). Source: Questionnaires 
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4.2.1 Water Sources and Accessibility  
According to WHO (2012), every year more than 5 million people die from illnesses linked 
to unsafe drinking water, unclean domestic environments and improper excretal disposal, 
(Gleick, 2002). It is imperative that communities know how often their drinking water gets 
tested, and the practice of boiling drinking water is done as means to ensure that people don’t 
add onto the statistics of mortality rates. 
Understanding where households source their main drinking water is important as it also 
determines where sources of disagreements can come about, due to inaccessibility or where 
quality or quantity is concerned. In the four communities, residents answered the query with a 
resounding no to the testing of their drinking water. This may stem from people not being 
aware of how water is tested or they themselves not being motivated to test their drinking 
water sources. Note that though home owners reside near to and within city limits the 
knowledge of why it is important to test drinking water was not a priority. If one doesn’t see 
the importance of knowing about the quality of water, one may not know how it will affect 
their health, and this has an impact on water conflicts.  
As shown in the table 10, a high percentage of residents living in the area depend on tap 
water supply from WAF to their households. The water from WAF is tested, along with 
fluoride, chlorine and other treatments done to it; however from collected news articles and 
reports (Fiji Times and Fiji Sun) there have been unregulated reports of water cuts that are 
plaguing the area. From personal interviews with residents and anecdotes, it was gathered 
that water cuts within the area could last for long periods of time, and in some cases as long 
as two weeks. When this happens, what is crucial to understand is where people source water 
when such occurrences take place. 
Upon finding out where people in these communities source their water, what was also key to 
investigate is, whether the water they are sourcing has been tested. It is understandable that 
water provided by WAF is treated before the source arrives at their taps. However the pipes 
and leakages which may occur along the way may cause contamination. In the questionnaire 
households were asked on when was the last time they had their drinking water tested. Table 
11 shows respondents’ review on water testing carried out in their area. 
In Matata 84% of respondents shared that their water was never tested, 4% mentioned that 
their water was tested a year ago, and 12% did not answer the questions and when asked why 
they had not answered, they mentioned that they were not sure if indeed it had been tested at 
all. 
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For Matasivaro and Suvavou 100% respondents mentioned that their water sources had never 
been tested and 5.4% did not answer as they were not sure if indeed their water source had 
been tested. Finally in Quaia 94.6% mentioned that their water had never been tested which 
5.4% had no answer. This 5.4% shared similar comments those in Matata settlement. 
From the responses it reveals that water tanks and wells were the next means of getting ample 
supply for the household, but in relation on how often do these sources get tested is not of 
priority concern. As seen in the table 11, most of the households attribute that the testing of 
water hasn’t been conducted, with the exception of one household in Matata settlement who 
mentioned that their water was tested done by a member of the house. However, in the other 
communities response was a resounding no, or they weren’t sure and didn’t give a response 
with their own water sources being tested for quality on how safe it was. What is interesting 
was that for some households, didn’t think too deep into the quality of water and the health 
related ailments which came it, until this questionnaires and interviews were conducted with 
them.  
Table 11: Water testing carried in the four communities. 
Source: Questionnaires 
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For those who depended on the water tanks, water bottles or wells the question on testing 
their drinking water was not a priority. This prompted the means to investigate if water 
quality wasn’t an issue for the households in the study area, would boiling their drinking 
water be considered important? According to Clasen et al (2008) boiling water is the most 
common simple and cost effective procedure anyone could do to disinfect water.  
In response to how households see the importance of boiling drinking water, what can be 
seen is that households which rely on the tap water don’t see this as a priority to boil their 
drinking water, as compared to those whom source water from other places. In figure 21, the 
results show the number of households which practice boiling their drinking water. When 
there are water supply cuts, the practise of boiling water is done sometimes. However, boiling 
water as a daily practise isn’t seen as a priority for all households. 
Although there are treatment plants for water, as it travels through pipes and faucets, if they 
are damaged contamination can take place. Accessibility to water and quality water is 
important, in the case study areas although they are not in a water deficit scenario, it is 
important to note that their health and wellbeing can be affected by water quality. 
It is interesting to see that for the households which depend on wells, water tanks and bottle 
water which is either bought from the shops or filled through the WAF supply trucks that the 
practise of boiling their drinking water is not taken into serious consideration. Several reasons 
could be for this:  
 Dependence that water is treated by WAF and should not need boiling; 
 Peoples plain negligence to want to boil water; 
 The means to get the water boiled would demand more time (collection of firewood, 
fuel to heat water) only purposeful during times of meals but not for drinking. 
 Awareness and dissemination of why it is important to boil drinking water is not 
emphasized more to these communities who use it; 
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Additionally, in social gatherings kava
7
 a national drink is mixed with water, and usually 
is indulged in by many people in the study area, and nationwide. This practise involves 
mixing a plant root with water, and with untold amounts of untreated water consumed at 
these social gatherings people are only putting their health at risk.  
 
 
In the following section, the utilisation of the Lami River amongst households was 
investigated to see the relationship which people have with the river and try to understand 
how this might have an impact of the nature of conflicts/problems amongst people in the 
study area.  
 
 
 
                                                          
7
 Piper methysticum - The roots of the plant are used to produce a drink 
with sedative and anesthetic properties and Kava is sedating and is primarily consumed to relax 
without disrupting mental clarity. 
Figure 21:  Households which boil drinking water in the four communities. (Refer Annex I). Source: 
Questionnaires. 
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4.3  Usage and Sources of contamination of water  
Utilisation of the river as an alternative means of water source and pin pointing, the main 
sources of contamination is crucial especially for the communities who depend on its 
utilisation and the frequency of its utilisation. It is important to note that there are policies in 
place which govern the utilisation of the rivers i.e. The Rivers and Streams ACT, 
Environmental Management Act of Fiji (Chambers, 2008a) and the Fiji Health ACT. What is 
interesting to see is that many households were able to link and identify the sources of 
pollution to, upstream activities, industrial activities and daily practises. However, the people 
engaged in utilizing the rivers, do not see the disposing of solid waste into the river as a 
wrong practise. The laws which govern and protect the rivers and streams are in place, 
however enforcement of such laws are weak. This is due to several reasons :  
 Lack of men power for enforcement and skilled officers; 
 Adherence to the laws not taken strictly; 
 Negligence of the people staying in the area; 
 Improper solid waste disposal avaiable;  
 Lack of enforcement of settlement by-laws of the settlers who are living in the area.  
Figure 22: Use of Lami river by the four communities. Source: Questionnaires. 
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According to figure 22 which shows the utilisation of the Lami river, and it can be clearly 
seen that Matata and Matasivaro situated upstream use the river for many purposes, as 
compared to Quaia and Suvavou situated downstream. Additionally, the frequency of use 
shows what is happening in the communities (table 12). None of the communities utilise the 
river as a means for drinking or cooking. In Matata and Matasivaro the river is used for 
rubbish disposal whilst in Qauia settlement and Suvavou village (the river is not used as 
often). Interestingly in the afternoons during the hot seasons or generally after friendly rugby 
matches along the beach, the young men and women bath at the river mouth, without taking 
into consideration the levels of toxicity present.  
 
Table 12: Frequency of use of the Lami river (ranking from 1 to 10) where 1 means least use and 10 
greatest usage.  
 Matata 
Settlement 
Matasivaro 
Settlement 
Quaia 
Settlement 
Suvavou Village 
Bathing 9 7 0 0 
Toilets 7 6 0 0 
Drinking 0 0 0 0 
Washing 7 4 0 0 
Farming 8 6 0 0 
Cooking  0 0 0 0 
Cleaning Pig Pens 8 6 0 0 
Other 8 7 4 4 
Don’t use at all  - - - - 
Source: Questionnaires. 
 
It is imperative to note that from the results that communities which were located upstream 
were the ones who utilised the river for many activities compared to those downstream who 
have no use for it, because it is very polluted in the sense. Matata and Matasivaro utilise the 
Lami river throughout the different seasons because of where the settlement is situated water 
pressure is fairly low.  
A study done by Chand et al (2011) revealed high and concentrated arsenic (As) levels in the 
sediments of the surrounding coastal environments of Lami river as seen in figure 23. 
Understanding this, it is important to also know when people use the river, depending on 
times of use, this would reveal the amount of exposure people would have, i.e. linked to high 
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and low tides, and during the wet or dry seasons. This will be further explained later on in the 
chapter. People within the area have not taken any legal action against those responsible for 
pollution, as far as information gathered from interviews with residents in the area is 
concerned. But nevertheless such information is important and relevant to the case study area 
as pollution and health of the water can be a cause for water conflicts. 
According to figure 23, showing the locations of the study areas marked by red stars and the 
sample sites black dots and numbers, this corresponds to figure 24, which reveals the results 
of the sample sites. Note that for sites 5 and 6, is higher than normal readings of arsenic, 
exceeding the upper 95% prediction
8
, the normal range is marked out by the red line on 
figure 24. This was due to anthropogenic activities carried out in that area (machinery and 
many commercial businesses). The two points 5 and 6 were nearest to parts of Qauia and 
Suvavou village. 
 
 
 
 
                                                          
8
 1- 40 mg/kg⁻¹ is the normal range for As (in solids) for humans  
Figure 23: Sample sites undertaken in Lami on arsenic. Source: Adapted from Chand et al., (2011) 
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Pollution can be a very big problem especially when the common resource is one which 
impacts all. Some of this is due to negligence and improper solid management. In the study 
undertaken by Chand et al (2011) the high elevated levels of (As) in the sediments of the 
coastal environments, were a call for great concern, and showed the need for stricter 
legislations to be in place as well as enforcement. Additionally, there was also another study 
done by Naidu and Morrison (1994) and Gangaiya et al (2001) on heavy metal contamination 
in the Suva bay and in Lami. The study showed that within the Lami estuary there were 
higher than normal concentrations of copper, lead and zinc. Environmental contamination 
from heavy metals is a concern because they exhibit behaviour consistent with those of 
persistent toxic chemicals. Unlike many organic contaminants that lose toxicity with 
biodegradation, metals cannot be degraded further and their toxic effects can be long lasting. 
Table 13 reveals the concentration levels of copper, lead and zinc in the study done by 
Gangaiya et al (2001). Highlighted in table 13 are the points 2, 3, 8, 12, 13, 14 and 15 
because all these sites had close proximities to Matata, Matasivaro, Qauia settlements and 
Suvavou village. At site 2 there were a lot of batteries which were disposed in the river 
foreshore, which would account for the high readings of Lead.  
 
 
 
Figure 24: Results gathered from the sample sites around Lami area. Source: Adapted from 
Chand et al (2011) 
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Table 13: Concentration levels of copper lead and zinc.  
Site  Copper Lead Zinc 
 Mean  C.O.V % Mean  C.O.V % Mean  C.O.V % 
2 32 34 5.5 82 123 35 
3 51 45 455 46 77 40 
8 36 17 27 48 169 14 
13 26 23 25 24 210 14 
14 24 29 28 36 282 26 
15 28 32 32 31 233 24 
Note: C.O.V stands for coefficient of variation. Source: Adapted from Gangaiya et al (2001). 
 
Apart from showing the results from the sample sites as stated in table 13, figure 25 shows 
the location of these sample points in the area of Lami. According to figure 25, were selected 
sample points in testing, copper, lead and zinc. The study conducted by Gangaiya et al, 
(2001) revealed was heavily contaminated and pointed to why residents in settlements nearby 
must be aware of these hazards and also not gather food in these parts as their food source 
could be contaminated.  
Figure 25: Sample sites where test on heavy metals was taken in Lami .Source: Gangiya et al 
(2001). 
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In table 14 shows a number of studies which have been done previously by researchers in the 
area of Lami on heavy metals. Throughout the years can be seen that there is an increase 
spanning in copper and lead contamination from 1994 – 2001 but in zinc not so much in this 
study.  
 
Table 14:  Studies on heavy metal contamination from 1994 - 2001 in Lami 
Location  Copper Lead Zinc Reference 
Lami Estuary  5 – 1980 4 – 516 52 – 514 Gangaya, 
Tabudravu et al. 
(2001) 
Lami Rubbish 
dump 
59 – 306 19 – 272 88- 487 Naidu & 
Morrison (1994) 
Battery Factory  64 – 1151 0.2% - 27% 250 – 1063 Naidu & 
Morrison (1994) 
Source: Adapted from Naidu and Morrison (1994) and Gangaya et al (2001). 
 
In the study undertaken by Gangaiya, et al. (2001) it was found that under the Wailada Bridge 
in Lami, had a high concentration of lead during high tides. During the low times 
concentration of pollution shifted to the Lami Estuary. At different part of the river at 
different times, the levels of pollution increased and decreased. In the interviews undertaken 
in the study area, it was found that children and youths from the village sometimes swim in 
the afternoons, and during the weekends near to the Wailada bridge. It was found that people 
were aware of the pollution but it was not of a major concern to them.  
There were mixed reactions amongst upstream and downstream residents, in that some 
brushed aside the notion that their actions had a significant impact at all on the river, and 
even doubted that their actions had a great impact on the river. However, some households 
situated upstream, admitted that their actions contributed to the pollution of the river but not 
on a grand scale. What is needed is a stricter enforcement of the environmental and health 
laws which governs the health of the environments.  
A study undertaken by students at the University of the South Pacific (USP, 2012) about the 
levels of coliform (CF) bacteria in the Lami river and estuary, revealed that sources of 
pollution in Lami River included the residential area of Qauia and the highly populated 
industrialized area of Wailada. However, in the study it was also found out that the direct 
sources of faecal coliform bacteria included daily run-offs from settlements, livestock 
farming, greywater drainage directly into creeks and drains and direct discharge of human 
waste into waterways. The biggest contributor of coliform bacteria into the Lami River is the 
industrial wastes that are discharged by the industries around Wailada and this could be 
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proven by the number produced. Rivers flow via their estuaries to the sea and the potential 
pollutants reach rivers over the entire catchment area. The estuary at Lami Bridge receives a 
multiplicity of inputs from the surrounding industries, often in great variety, as well as from 
the urban population. 
In table 15 it shows the collective perceptions of communities on whether they thought that 
their rivers were polluted. The communities believed that the Lami river was polluted and/or 
contaminated. With the exceptions of those who had mentioned that they weren’t sure, when 
asked why they were no sure, responses leaned more towards describing bad smells from the 
river, murky waters and it being unsafe to drink.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In table 15 we find that: 
 The Suvavou respondents 100% stated yes that the Lami river was indeed polluted. This 
community being downstream would see and face the brunt of the things which flow from 
further upstream; 
 In Qauia settlement 8.1% didn’t give an answer as they were not sure if indeed the river 
was polluted or not, 81.1% of the respondents said yes that the river was polluted, and 
10.8% stated that they weren’t sure if the river was polluted or not;   
 In Matasivaro 53.8% of the respondents said yes, and 46.2% of respondents stated that 
they weren’t sure; 
Table 15:  Responses on water of rivers/streams being polluted 
Source: Questionnaires. 
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 In Matata 96.0% of the respondents stated yes that the river was polluted, and 4% did not 
answer this section, saying that they were unsure. 
What is interesting from the results which were gathered from communities is that many 
know the river is polluted but don’t take action to correct what is going into it. Those that are 
living further downstream should be more concerned as the estuary receives whatever that is 
carried by the river flowing into it as stated by Sheppard (2001), which may include 
pesticides and other products of agricultural activity over the area of the entire catchment 
system. They would be more at risk of exposure to pollution and contamination as compared 
to those upstream but such concerns are not really taken into serious consideration by the 
residents there. To understanding why majority of the respondents said that the Lami river 
was polluted, they were asked to describe signs or indications which gave them the 
impression of the river being contaminated or polluted.  
It is natural that we all use our senses to help us understand our surroundings, this is very 
important for cases when we don’t have foreknowledge of something, our senses help us 
make informed decisions. Not be able to understand if something is polluted, we rely on our 
senses to be able to give us a clear indication if our natural surroundings or a situation is good 
or bad. In doing so the respondents from each area was asked to give an indication on what 
were some signals which they saw in the Lami river that helped lead them to the conclusion 
that the Lami river was contaminated. Their responses can be seen in figure 26;   
In Matasivaro settlement 53.8% of respondents stated that change in water colour, foam in 
water, smell, and oil in the water were the most common observations made in the Lami 
river. 23.1% said that the change in water colour, smell and the garbage was a common sight. 
15.4% of respondents attributed this to change in water colour and 7.7% mentioned that all 
these features were present.  
In Matata settlement 36% mentioned that a common indication of pollution in water was 
garbage. Two groups both at 28% mentioned that change in water colour, smell, garbage and 
foam and oil in water were the main things that they saw and experienced, and 4% of 
respondents attributed this to change in colour of the water and garbage.  
In Qauia settlement 21.6% of respondents referred that change in colour of the water, 
eutrophication, smell, garbage and foam and oil in the water, were the factors which help 
them understand that the river was polluted. While 18.9% stated that change in the colour of 
the water, smell, garbage, foam and oil in the water were the most evident signs of pollution. 
There were two groups of respondents each with 13.5% who said that smell, garbage, foam 
and oil in water and another group said all other things. 10.8% of respondents stated that 
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change in water colour and garbage, 8.1% of respondents said that it was due to foam in 
water, two groups of 5.4% each said that dead fish, smell, garbage, foam and oil in water and 
other factors, and 2.7% of respondents gave no answer.  
In Suvavou village 45% of respondents said that the most evident signs of pollution were 
foam and oil in water, smell and garbage. 20% of respondents said all of the above and 17.5% 
change in water colour, foam in water, smell, garbage, and oil in water. Three groups of 5% 
respondents chose change in water colour, eutrophication, smell, garbage and foam and oil in 
water.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Though settlements were able to note these changes in the river water, it is still bewildering 
to see how people are not motivated to make a change in their daily practises. Residents did 
complain of pungent smells sometimes emitting from the river when it is low tide, and in 
looking at the river there were key point places in and around the area which were being used 
for disposing the rubbish. Additionally, in the responses two communities mentioned that the 
process of eutrophication was evident these were from Quaia and Suvavou. Prior to this 
research being undertaken there had been trainings and consultation workshops on climate 
change held in Lami area, this shows that part of the educational awareness programs have 
Figure 26: Overall responses of the different communities regarding their perception of Lami river  
pollution signs. Source: Questionnaires. 
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been disseminated well in these downstream communities. In figure 27, is a collage of 
pictures from around the Lami river taken during low tide showing these behaviours and 
observations. 
 
Observations help identify where the main sources of pollution came from, but also 
interesting is to see what are the perceptions of people about this. In the study area were 
many points of pollution the common ones being identified included: logging activities 
upstream, sewage, and gravel extraction, industrial and commercial activities in and around 
the area.  In the figure 28 are the responses from the communities:  
In Matata 36% of participants attributed that the main sources of pollution in the river came 
from factory areas, farming, industrial areas, residential areas and villages and sewage pipes. 
Whilst 24% of respondents said it was due to gravel extraction, logging upstream, 
recreational areas, restaurants and commercial areas. There were two groups with 16% each 
which chose factory areas, farming areas, industrial areas, rural areas, restaurants and 
commercial areas, sewage pipes and tourism and resort hotel, and 4% of respondents factory 
areas, farming, industrial areas, logging upstream and recreational areas. 
In Matasivaro settlement 69.2% attributed the contamination to factory areas, farming, 
industrial areas, residential/village and sewage pipes. 30.4% saw sources coming from 
Figure 27: Observations of the population concerning the Lami River. Pictures courtesy of  Rave 
Tuiheá, 2015 
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factory areas, gravel extraction, industrial areas, logging upstream, sewage pipes and other 
sources such as grey water. 
In Qauia 13.5% of the households attributed the pollution in the river to factories, farming, 
industrial areas, logging upstream, recreational areas and sewage pipes. Another 13.5% to 
only farming and recreational areas. Two groups of 10.8% each, chose industrial areas, 
residential areas/villages, factory areas, farming, recreational centres, tourism areas resorts 
and hotels, logging upstream and residential areas. 10.8% only chose residential areas and 
villages as the main source of pollutions to the river, another 10.8% chose just industrial 
areas and in terms of those who answered others, 10.8% said that pollution came from 
household waste water seeping into the river. Two groups of 8.1% each chose factories, 
farming, industrial areas, recreational areas, residential and villages and sewage pipes, and 
2.7% of the respondents stated that it was due to farming, gravel extraction and sewage pipes.  
In Suvavou village there were 25% of respondents which attributed contamination of the 
river to factory areas, industrial areas, recreational areas and villages. 20% of respondents 
chose factory areas, farming, industrial areas, logging upstream, recreational areas and 
sewage pipes. 17.5% chose factory areas, farming, industrial areas, logging upstream, 
Figure 28: Perception of where respondents believed the main sources of pollution came from. Source: 
Questionnaires. 
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recreational areas and sewage pipes. Two groups of respondents with 15% each attributed 
contamination of the river to factories, farming, industrial areas, sewage pipes, residential 
areas, recreational areas, petrol stations, tourism areas resorts and hotels and logging 
upstream. Two groups with 2.5% each chose tourism areas/resorts, hotels and sewage pipes.  
Another group 2.5% chose others, this others they were referring to was pollution from 
household activities. 
Participants were also asked to rank accordingly from the sources identified, which ones 
needed special attention. A ranking system was used from 1 – 10, whereby 10 meant it was a 
serious problem, and 1 meant that it was the least (table 16). Results were than totalled and it 
revealed that the downstream communities gave higher rankings to sources identified, 
compared to those upstream. These answers show that people downstream are more at risk 
than those upstream.  
 
Source: Questionnaires. 
 
 Matata 
Settlement 
Matasivaro 
Settlement 
Qauia 
Settlement 
Suvavou village 
Factories areas 8 8 8 8 
Farming areas 6 6 7 8 
Gravel extraction 6 8 6 7 
Industries areas 5 7 8 8 
Logging upstream 4 6 9 8 
Petrol Stations 5 6 6 8 
Recreational areas 5 6 5 6 
Residential areas 6 6 8 7 
Restaurants & 
Commercial areas 
6 5 6 7 
Sewage Pipes 6 5 9 7 
Tourism 
areas/resorts & 
hotels 
4 5 8 6 
Other sources 
(state) 
- - - - 
Table 16: Ranking of main sources of pollution according to communities 
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According to table 16 it was revealed that most of the communities labelled that factories, 
industrial areas, gravel extraction, logging upstream, sewage pipes and tourism areas/resorts 
and hotels are the most influential. For the communities almost all if not all sources of 
contamination were rated as above 5.  
Under part (5) section 35 in the EMA
9
 ACT in clauses (a and d sate) ;  (a) a facility must not 
discharge any waste or pollutant into the environment and (d) engage in any activity that may 
have an adverse impact on human health or the environment, unless the facility has a special 
license for handling such matter. Should a business of facility be operating without a special 
license as such they would be liable for a fine not exceeding $100,000 under section 37 of the 
EMA. Additionally, under the EMA section 45 (1) ;(a) and (b) and (2), (3) deal with 
individual offenders who without lawful authority or  reasonable excuse causes or contributes 
to the discharge of a waste or pollutant from any vessel, aircraft or facility is susceptible to 
heavy fines and prison sentences. First time offenders fine up to FJD$250,000/103,382.80€ 
and not exceeding a 3 year prison sentence, a second time offender´s fine up to 
$750,000/310,154.77€ and a sentence not exceeding 10 years. And a person who, knowingly 
or intentionally or with reckless disregard to human health, safety or the environment, causes 
a pollution incident that results in harm to human health or safety, or severe damage to the 
environment commits an offence and is liable on conviction to a fine not exceeding 
$1,000,000/413,564.09€ or to life imprisonment or both (Chambers, 2008a). These charges 
and penalties are very substantial but not all respondents living within the case study areas 
are aware of such penalties. In the law it states that people are empowered to report on such 
sources as a means of helping taking to task those who aren’t following it, but people in the 
case study areas are not taking action. Therefore such pollutions to the Lami river remain as 
they are, as seen in table 16. 
The Lami river is indeed polluted, and what is crucial is how quality of water can lead to 
problematic situations between different groups of people which could lead to conflict. Based 
on the locality of communities along the river, their interaction and their perceptions and 
rankings it is important to look at into the relationship between water and health for these 
communities. The next section will focus on water and health in the study area. 
 
 
 
                                                          
9 Environmental Management Act 
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4.4 Water and Health  
Having background knowledge on the perceptions of respondents about the sources of 
contamination the next phase was to look into what were the common diseases present in 
these communities. In figure 29 shows the most common types of water related diseases 
present in these communities, that the households pointed out regarding to the last three 
months. 
According to figure 29, in Matasivaro settlement the answers showed 76.9% diarrhea was the 
most common disease which had been experienced in the community, 15.4% of the 
respondents responded that dysentery and diarrhea were common, and 7.7% said diarrhea, 
dysentery and leptospirosis were prevalent in the past 3 months. 
In Matata settlement 72% chose diarrhea, 12% highlighted diarrhea and typhoid, 4% diarrhea 
and dysentery, and for the 4% that chose others said it was skin itchiness and another 4% had 
no answer.   
In Qauia settlement 18.9% of respondents did not answer the question, 67.6% of respondents 
said that their households had suffered from diarrhea whilst, 13.5% chose other water related 
Figure 29: The most water related illnesses pointed out in the study area in the past three months. 
Source: Questionnaires. 
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diseases such as skin diseases and itchiness.  In Suvavou village, 65% of households stated 
that had suffered from diarrhea, 35% of the respondents mentioned that their households had 
other water related diseases (skin diseases and itchiness) with 5% of respondents giving no 
answer as they were not sure if their households had faced such issues. 
In understanding what had been the most common diseases in the community experienced in 
the past 3 months, the reaction got people to think about their actions and how it has an 
impact on their wellbeing. In figure 29 the percentages of the diseases revealed that diarrhea 
was the most common disease and Matasivaro had the highest cases of diarrhea.  
A major limiting factor while this research was carried out, was that households statistics 
from the Lami medical health centre, were delayed so (with no released data) but only on 
what questionnaires provided, there wasn’t any collected data to compare these reports to and 
see if there were unreported cases. It is common practise that illnesses are sometimes not 
reported to the medical centre, but treated with local or traditional methods. Commonly many 
families resort to alternative medicines or traditional methods to cure small illnesses such as 
diarrhea. Only when cases become too severe, people from communities go to the health 
centres. 
Diarrhea can be spread through, dirty hands, contaminated food or water and direct contact 
with faecal matter. It should be noted that we saw in the previous section, that the river is 
used for all sorts of activities, seeing how this could be a possibility of how there could be 
outbreak of diarrhea, within the study area. Additionally, are accounts of skin diseases which 
were reported from the households. In some households mainly those downstream, itchiness 
and skin irritations were reported from the youth and young members of the households who 
bathe from time to time in the Lami river. Both upstream and downstream activities have a 
part to play in this. Seeing how this might impact the lives of people, one might ask how does 
this lead to disagreements and conflicts amongst people?  
What may be appropriate for one group may not be accepted by another and in such instances 
can lead to a means of different levels of conflicts. The types of diseases, sources of 
contamination and the types of activities practised in the area can we start to understand how 
these can lead to disagreements and different types of conflicts. 
 
4.5 Water problems and water conflicts in the community 
Communities have stated how accessibility, quality and quantity of water are the major water 
problems encountered. From the interviews with key informants from communities, they said 
that these problems were the cause for concern during the periods of heavy rain, as flooding  
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occurred. For instance on the residents in Qauia settlement the flooding has been a common 
reoccurrence and according to the newspaper articles, these have been plaguing the residents 
within a span of two to three month intervals. In the course of this investigation the last heavy 
rains affected 3000 people in the Qauia (Fiji Broadcasting Centre, 2014).  
Water wastage and pollution of the rivers are other major concerns which are plague the 
communities. One can begin to see that there are a mixture of factors which when all 
combined together have a profound effect on residents living in the area. Part of the cause of  
flooding has been blamed to clearing of land further upstream for extension in residential 
housing areas by government. This has led to soil erosion and shallowing of the river 
according to the residents living in Qauia. Many of residents in the study area desire the river 
to be dredged as it has been a major problem for them. The figure 30 shows the extent of 
damages during the last flash floods in April of 2015 in Qauia settlement.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Residents in the study area always have been complaining about high occurrences of water 
cuts, some reportedly last for two weeks, which leaves residents angered about the dire 
situations they have to face. In Matata and Matasivaro around the same period, they had 
prolonged water cuts and when water was provided, the quality was poor. Epidemiology 
investigations suggest that all aspects of the quality of water supply services influence health 
Figure 30: Flooding in Qauia, April 2015. Pictures courtesy of Alex Wilson, 
2015  
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as do hygiene behaviours and sanitation (WHO,1993). When people are in a prolonged state 
of discomfort, this can lead to conflicts.  
Gravel extraction around Qauia, Matata and Matasivaro were reported by the residents as 
another contributing factor to the river becoming shallower as well as upstream 
developments. The communities in the area were also concerned about the negative impacts 
this would have on the roads. In reports gathered from their bose va koro
10
, the 14 sectors in 
Qauia, families and council members stated that, because of developments upstream other 
problems reffered were noise pollution and speeding trucks. Therefore they had come up with 
some bylaws into the utilisation of the road at different times.  
Recently government’s new plans to subdivide the land at Qauia settlement under the 
resettlement scheme have caused some tension amongst the people already staying there, at 
present according to Mr Cagituevei 
11
people staying in Qauia do not pay rent to the 
mataqali
12
 but these settlers help in traditional and social obligations. Under this new scheme 
the settlers will have to pay for land leases to the mataqali through TLTB. This would mean 
that many of the people staying in these informal settlements could face eviction or they 
would be levied to pay higher land rates. Already many of the residents in these informal 
settlements are low income earners involved in casual labour, having such a scheme could 
lead to many families to resettle elsewhere. Another problem which was expressed by 
community members was ineffective sector leaders. In being nominated to carry on 
responsibilities of the people in the sector some of these chosen leaders were not taking the 
initiative to help people in their sector, in seeing that their issues are bought up in meetings or 
followed up on after meetings have concluded. This would be discussed in the next section 
follow on governance along with examples.   
According to the figure 31, respondents from the communities expressed what the main water 
problems that were experienced in the study area. The common ones which were highlighted 
included flooding, insufficient supply, quality and water wastages from broken pipes.  
                                                          
10 Community meeting/gathering (something which take place happens every quarterly) depending on how efficient and 
effective their elected sector head is.  
11 Chairman of the Prime Minister’s Resettlement Taskforce 
12 Clan 
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In Matasivaro settlement 69.2% of the respondents said that the main water problems were 
dirty water, flooding, polluted rivers and streams and water wastage. There were two groups, 
of 15.4% each, which shared similar views, that is the water problems were due to dirty 
water, flooding, insufficient water in community water tanks, low water pressure, water cuts, 
wastage in water and polluted rivers and streams. 
 
 
In Matata settlement 36% of the respondents chose the all above option, stating that every 
option put forward was cause for the problems, while 24% mentioned that dirty water, 
flooding, polluted rivers and streams, water cuts and water wastage. 20% of respondents 
chose dirty water, flooding, insufficient water in community water tanks, water cuts and 
water wastage as the main problems. 8% said that it was due to flooding, low water pressure, 
polluted rivers and streams and water cuts. The remainder showed dirty water, flooding, 
polluted rivers and streams, water wastage and other factors (heavy rain).  
Figure 31: Main water problems in the case study communities. Source: Questionnaires. 
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In Qauia settlement 43.2% of respondents chose all the above as the main problem for water. 
There were two groups of respondents 18.9% each, chose dirty water, flooding, polluted 
rivers and streams, water cuts and water wastage as the main water problems. There were two 
groups of 8.1% each that chose flooding, low water pressure, polluted rivers and streams, 
insufficient water in community water tanks, water wastage. The group which gave no 
answer 8.1% they mentioned, they were not sure which were the main problems, however 
they did mention that water cuts and polluted rivers was the main concern. 
In Suvavou village, half of the people indicated that water cuts and all of the above option 
was the main water problems faced. While 17.5% of respondents chose dirty water, flooding, 
water cuts, polluted rivers and streams, and water wastage. 12.5% of respondents chose 
flooding, low water pressure, polluted rivers and streams, and water cuts. 5% said that only 
dirty water was the main problem faced in the community. The remainder 7.5% chose water 
wastage, dirty water, flooding, insufficient water in community tanks and other factors (no 
response to the pleas put forward to fix the water problems). Communities were than asked to 
rank accordingly which of these problems were the most severe to them, this is shown in 
table 17.  
 
 
Source: Questionnaires. 
 
 Matata 
Settlement 
Matasivaro 
Settlement 
Qauia 
Settlement 
Suvavou village 
Dirty Water  8 8 7 7 
Flooding 9 9 10 10 
Insufficient water in 
community  Water 
tanks  
7 8 7 8 
Low water pressure 7 8 7 7 
Polluted Rivers/Streams 8 8 8 7 
Salt water intrusion 4 3 4 5 
Time spent on 
Collection of water 
6 5 5 5 
Water Cuts  8 9 9 8 
Water wastage (burst or 
broken pipes) 
4 5 7 7 
Table 17 : Ranking of water problems in the case study area. 
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According to the table 17 and figure 31, the communities which are downstream are the ones 
which are affected the most. Taking into account the rankings given by respondents in the 
lower stream communities they seem to be the ones most affected by, flooding, pollution, 
water cuts and dirty water. Again a similar pattern is repeated here in whereby the rankings 
show higher in Quaia and Suvavou, one of the plausible reasons for this is because, these 
areas are low lying and receive most of the effluent which flows downstream coupled with 
the pollution from the industries and mixed commercial business present there.  
Wastage and insufficient supply of water were highlighted by residents. This situation is a 
problem for households especially during the mornings, when families needed to ensure that 
their children were dressed and ready for school. It was mentioned by a small percentage of 
households 2.5% in Suvavou that response to upkeep and maintenance of problems were not 
effectively fast enough. According to residents in Qauia, there are community water tanks but 
overall it isn’t enough to cater for the growing populations. Note that some families do have 
their own water tanks at their homes, however, the prolonged water cuts leaves many of 
them, having to bring up water from their families living in other parts of the capital city 
where water is available. The water supply is not fitting the demand, because these 
communities are growing, this means that amenities and basic public services aren’t able to 
cater for increasing households. These situations become even more severe due to pollution, 
to lack in accessibility, community practises, residential and industrial areas and commercial 
business centres of Lami. The lack in accessibility, quality and quantity of water are 
highlighted strongly in the questionnaires, but do these problems lead to conflicts? And if so, 
what types of conflicts are present?  
Where people source their water, the types of activities carried out in an area, the most 
common types of water problems, and the types of water related diseases are questions to 
help define an area. These questions will help us understand the types of conflicts which exist 
in the area. Figure 32 reveals the types and levels of conflicts which are found in the study 
area, based on the feedback provided by the respondents. They both show whether they fall 
into the category of being intra micro- micro conflicts, inter micro- micro conflicts or micro – 
macro conflicts (refer to chapter 2). 
According to figure 32 in Qauia settlement 64.9% of the respondents gave no answer to this 
question, 16.2% shared that the main conflict which they have is with the government, two 
groups with 8.1% each one with private enterprises and governments and 2.1% had water 
conflicts with their neighbours.  
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In Matasivaro settlement 76.9% shared that most of the conflicts revolved around with other 
families and other villages which are in the same area (this mainly due to water quantity and 
quality. 23.1% of the respondents had no answer, but upon closer interviews with key 
informants they shared that the main disagreements were with other families in the village.  
 
 
 
In Suvavou settlement 75% of the respondents had no answer to share, this was due to the 
fact that many of them were uncomfortable to share their opinions about this matter. 7.5% of 
respondents shared that the conflicts was with Government and other families in other 
villages, and another two groups of respondents with 5% each, shared that the conflict was 
with Government and within their own families. Finally the remaining 5% of respondents 
shared that the main conflicts were with other clans, other families and other villages.  
In Matata settlement, 36% of the respondents shared that the conflicts was with other villages 
and other families, 20% of respondents had no response, and another 20% pointed out that 
Figure 32: Types of conflicts which are prevalent in the case study area. Source: Questionnaires. 
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the main conflicts were with private enterprises, 16% had conflicts with other families in 
other villages and 4.0% shared that it happened with  other villages.  
Note that in the communities which didn’t want to share opinions, notably in Qauia and 
Suvavou, a different approach had to be incorporated to gather feedback. Many people within 
these communities did not want to share their opinions as they felt uncomfortable to share 
their ideas. Therefore closed focus group interviews were conducted with leaders from the 
youth groups, village heads, women’s guild and church leaders from these communities. In 
answering in groups people felt much comfortable to express and share ideas rather than 
individually. It was noted that during discussions most of the clashes which took place were 
commonly around complaints on the supply of water, these complaints are addressed to 
Government, and to the Lami town municipality (micro – macro conflicts). In Matasivaro 
settlement however, when the subject under discussion was about the availability of water  
amongst other families in the community there is a shared well by all, and during times when 
water supply was low or in lack, families competed to get as much water as they could for 
their families which usually led to disagreements amongst one another (inter micro-micro 
conflicts).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 18: Nature of conflicts  
Source: Questionnaires. 
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When the subject is private enterprises, households aired their concerns using the media as an 
avenue to vent their concerns on the water supply and flooding. There have been calls for the 
Lami river to get dredged but it is equally important that they also relook at their actions and 
what contributes to the river being easily flooded. For the traditional village of Suvavou, 
there are scheduled (monthly meetings which take place) and within these monthly meetings 
is an opportunity for the different families to share their concerns and it is the responsibility 
of the turaga ni koro to report these concerns to the municipality to rectify the problem. In 
addition, the other settlements which are not under the traditional structure as seen in 
Suvavou village, the most common type of conflict are between families, individuals, 
landowners and municipality. These are classified as intra micro-micro conflicts and micro-
macro conflicts as described in chapter 2. For the other settlements they report to their sector 
leaders. For understanding the types of conflicts which took place, it is also very important to 
know the nature of these conflicts, whether they were aggressive or passive in nature, table 
18 shows the nature of these conflicts.  
According to table 18 in Matasivao settlement 100% of the respondents showed that the main 
nature of the conflicts has only been verbal in nature and disagreements inter and intra 
community. No physical violence has erupted yet but people still hold grudges towards others 
who they deem have been cause of the water problems.  
In Suvavou village, 35% of respondents didn’t give a reply to the nature of conflicts but 
leaned further towards that of verbal arguments which did not escalate into anything violent, 
and 65% of respondents pointed out that the nature of conflicts were verbal.  
In Matata settlement, 20% of respondents didn’t give an answer to the nature of conflicts 
related to water, but the interviews with key informants reported that no violent outbreak 
have erupted, they said that there are many disagreements and arguments (verbal in nature) 
between families about water utilisation and rationing during times of water cuts. 76% of 
respondents agreed that in their village the nature of conflicts in their community has been 
solely verbal in nature.  
In Qauia settlement 73% of the respondents shared how conflicts revolving have been verbal 
in nature, with families, protesting and making their concerns known through the media, but 
not to the extent of violence. Whilst 27% of respondents gave no answer during their sector 
meetings they shared their concerns on water and other issue, and they said that conflicts are 
only verbal.  
Overall what seems to stand out in relation to water related conflicts in the study area is that 
approach is more passive and less aggressive. This could be due to several reasons:  
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1. People not wanting to cause trouble by always voicing their concerns; 
2. They aren’t responsible that some people living in settlements are not permanent 
residents nor are they landowners, therefore the notion of leaving the responsibility to 
the landowners to sort out the problem; 
3. The households are not informed about the seriousness of the pollution, accessibility, 
quality and quantity of water;  
4. Lack of information on legislations and responsibilities that they as residents must 
have; 
5. Culture, in the sense that being silent and not stating things as they are, but leaving it 
till the matter gets worse; 
6. Ignorance, in the sense that being temporary land settlers, what happens would 
happen and they should not worry.  
7. Laziness, for instance from observations people willing fully disposing of rubbish in 
the rivers; 
8. Weak enforcement of the EMA and Health act in the area, therefore people continue 
to do what they do, and the casual attitude towards being responsible is not taken 
seriously;  
9. Constant new settlers coming into the area and because they are new they not wanting 
to participate, in the sector meetings. 
10. People not empowering themselves to speak out and push for things which needed to 
take care of.  
Note, that for some community residents are very vocal and in raising their concerns they 
believe it is something which must be pushed continuously, however, they become 
discouraged when their concerns only reach up to sector leaders and don’t go beyond that. 
However, with prolonged disagreements and verbal conflicts between communities, families, 
private enterprises and government this could escalate into something more violent in future, 
if they are not addressed at the present.  
With climate change an ever present danger looming in the future with prolonged periods of 
rain and the sprawling urbanisation should not be taken lightly. These signs are early warning 
signals if left unchecked and solved later along the line could lead to clashes. One can say 
that it seems like a pressure cooker scenario whereby people aren’t expressing their concerns 
through protests but only when major situations happen in the country people use this as an 
opportunity for rioting and violent acts.  
   95 
 
Families expressed their great disappointment through clan meetings and taken some of their 
plights to mass media, but actions have been slow in forthcoming to rectify the issues of 
water supply, quality, quantity and accessibility. In understanding what the situation is like on 
the ground, the next step is to see why these conflicts happen based on the feedback given by 
the respondents seeing if they are linked to economic, social and climatic factors which have 
an impact on water problems in the study area. We have divided these three items, so that 
with problems can be easily categorised.  
Figure 33 shows the different responses from the study communities in relation to economic 
problems which according to people’s perceptions contributed to water conflicts. In 
Matasivaro settlement 76.9% pointed out that new development investment and farming and 
the remaining 23.1% commercial offices and convenience stores and farming.  
In Qauia Settlement 43.2% were to markets and supermarkets, restaurants and shops, new 
developments investments and farming. One group of 16.2% chose no answer, and another 
16.2% choose commercial offices, convenience stores, markets and supermarkets, 
restaurants, new development and farming. 13.5% picked out new developments and 
investments and farming, 8.1% of respondents said that it was due to convenience stores, 
restaurants and shops, new development investments and farming. 2.7% of the respondents 
said that it was due to convenience stores and farming.  
In Suvavou village, 32.5% of the respondents said that it was due to wholesale outlets, new 
developments and farming, 30% of the respondents said that it was due to new developments 
and farming, 22.5% mentioned that it was due to markets and supermarkets, restaurants, and 
shops, new development investments and farming. 7.5% of the respondents pointed that it 
was due to new development investments and farming, 5% convenience stores, restaurants 
and stores, new developments investments and farming and finally 2.7% of respondents 
mentioned that it was due to commercial offices, and convenience stores and farming. 
In Matata settlement 60% of the respondents mentioned that it was due to new developments 
and investments and farming. 28% mentioned that it was due to markets and supermarkets, 
restaurants and shops, new developments investments and farming. 10% gave no answer. 
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According to the summary on the communities’ perceptions on economic activities which 
contribute to water conflicts, it is very common to see that new development investments, 
farming activities and shops and stores are the generic factor chosen by people affecting the 
area. The interviews with key informants revealed that these factors were the cause for water 
conflicts because they polluted the river, and some of these activities required a lot of water 
to function. When quality and quantity of water are affected disagreements are bound to 
spread amongst those who are living nearby. Still in the section of economic factors are the 
types of industries responsible for the water problems/conflicts in the study area as shown in 
figure 33 (refer to annex 2). 
 
 
Figure 33: Expression of respondents in regards to what they feel was the main contributing economic 
factor in the study area.  (Note that these responses were in regards to that of pollution and 
contamination of the Lami river and excessive water utilisation). Source: Questionnaires. 
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According to figure 34 Matata settlement 44% of the respondents attributed that the main 
cause of water problems were the cement factory, chemical industries, textile factories and  
heavy industries. Furthermore 36% had blamed that it was soley due to the heavy industries.  
Whilst 2 groups of respondents 8%  each had mentioned that the cement facotry and heavy 
industries were the cause. As for the 8% which didn’t give any response at all, in close 
interviews they mentioned that at times dust from the cement factory is carried by the winds 
and sometimes settles on the houses roof tops and on leaves of trees. This type of 
contamination can be related to water pollution but its still unclear if indeed this can be 
verified as tests on such matter hasn’t been carried out.    
In Matasivaro settlement, 76.9% mentioned that the chemical and heavy industries were the 
causes of water problems in the area, 15.4% cement factory and heavy industries and 7.7% 
did not answer because they werent too sure as what was the cause, however in the personal 
interviews is showed that they leaned more to heavy industries.  
Figure 34: Industrial activities which contribute to water conflicts. Source: Questionnaires. 
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In Suvavou village 45% of respondents attributed water problems to cement factory, 
chemical industry, textiles factories, heavy industries. 22.5% of respondents attributed water 
problems to heavy industries, 17.5% cement factory and fisheries industry, 12.5% cement 
factories and heavy industries and 2.5% chemical industries and heavy industries.  
In Qauia settlement, 48.6% of the households pointed out chemical industry, heavy indusrties  
and other industries. 21.6% cement factory and heavy industries, 10.8% heavy industries and 
2.7% cement factories, chemical industries, textile factories and heavy industries. Lastly 
16.2% had no response, but when  we had the interviews with the households they made 
mention that the developments from the Wailada factories had been the cause of water 
problems. 
What can be seen from the responses is that many households attribute water problems to 
heavy industries, chemical industries and the cement factory. In the focussed group 
discussions, the main issue which came out strong according to the respondents was that 
water pollution and supply had been affected because households felt that these big industries 
utilised a lot of water which in turn had a drastic impact on the water flow in the settlements.  
The pollution focal points have been highlighted in previous sections through the improper 
disposal of solid and chemical wastes into the water sources and on the ground. In the course 
of this research, it is unclear whether this is due to anthropogenic inputs (e.g., emissions to air 
from industries, waste discharges and urban runoff) or from a localised natural source as that 
way was not explored, however a study carried out by Singh and Mosley (2003), about the 
traces of metals in drinking water, conclude that at some points where water was sampled in a 
reticulative system , there was a high presence of copper (Cu) which was due to the corrosion 
of pipes, one of these sampling points was in Lami. There was a recommendation that pipes 
must be checked and changed as a preventative measure, because over time copper and lead 
fitting degrade and dissolve into the water, which is poisonous to infants. That is why there 
was a call that these points be sampled and checked more often, but the low levels of such 
metals were not deadly.  
In response to the contamination of the river, it would be interesting to see if industries in 
close proximity to the river had special permits for disposal of their waste as stated in the 
EMA, (2005). If they didn’t, what would be the views and reactions of the respondents to 
take such companies to task, as heavy fines are incurred under the EMA act. 
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Table 19: Types of industries present in Lami area. 
Category  Land  %Total Total No. of Lots  
Heavy  40.04ha 42.9% 11 
General  50.90ha 54.5% 171 
Noxious 2.39ha 2.6% 1 
Source: Adapted from Rao (2012) 
 
 
The table 19 shows the industrial area which has been developed and built upon. The heavy 
industries are located Wailekutu Industrial subdivision. These are industries which are 
characterised by large and heavy products, equipment’s and facilities that are complex and 
where numerous processes take place. General industries have a large number of lots, but 
however they are smaller in size as compared to that of the heavy industries. Noxious 
industries refer to the old Lami rubbish dump site which was closed down and relocated to 
Naboro in 2005. Like this we have types of industries in Lami that breakdown too. 
In addition to the industiral factors its equally important to explore the social factors which 
are in place and have an impact on the relationships between men and nature in the study 
area. The next section will look into the social factors which respondents saw as a 
contributing factor to water conflicts.  
 
This section was important to know how the land is used and ownership and tenure. As 
mentioned earlier in chapter 3 there are different land tenures which govern the area. 
However, in the case of Quaia, Matata and Matasivaro settlers, to occupy and build on the 
land they have an informal agreement with the land owners. In Suvavou village however, the 
settlers are also land owners. Furthermore, with a new government,  and the residential plan 
for Quaia,  this could have implicatioins on the people staying in the area, and in a way has 
an influence how people utilise the environment. Figure 35 and annex 3 shows this in the 
study area. 
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According to figure 35 in Matasivaro settlement 46.2% of the households said that water 
problems was due to other villages, people negligence , increased population, poverty and 
tradition. Whilst another 46.2% of respondents said it was due to other villages, people’s 
negligence, tradition, increased population and residential areas. Whilst 7.7% stated it was 
due to people’s negligence, poverty and tradition. In looking at the answers a element which 
is shared by all are poverty, increased populations, tradition and peoples negligence.  
In Matata settlement 88% of the households said it was due to increased population, 
residential areas, other villages, people’s negligence and poverty and tradition and 8% did not 
give a reply. In focus group discussions, they blame the lack of municipality services which 
has led people to use the river as a garbage disposal. 
In Qauia settlement 62.2% attributed that to increased population, residential areas, other 
villages and peoples negligence, 5.4% of the respondents not answer as they didn’t have an 
opinion on the subject matter, however another 5.4% of respondents said that it was due to 
peoples negligence, poverty, increased population, other villages and tradition. 13.5% said it 
was due to increased population, other villages, peoples negligence, tradition, residential 
Figure 35: Social factors responsible for water conflicts in the study area. Source: Questionnaires. 
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areas and poverty. What is coming out strongly from peoples view in Qauia is that increased 
population and the demand to amenities is not being met. Additionally the negligence of 
people leaving upstream and using the river as a mode of garbage disposal is making them 
suffer, however like we have seen in table 18, no violent outbreaks have taken place on the 
matter.  
In Suvavou village 67.5% attributed water conflicts to increased population, residential areas, 
other villages, poverty and tradition 25% said it was due to increased population, residential 
areas, other villages and peoples negligence. The other 7.5% attributed it to increased 
population, residential areas, other villages, poverty and tradition. In Suvavou village, which 
is situated at the bottom near to the estuary of Lami River, their reactions have been treated 
unfairly, because from the increased upstream and their improper everyday practises affect 
them at the bottom. These actions combined with the pollution from factories, flows down to 
them. In the interviews it was noted that the residents wanted a monitoring system to help 
curb this problem to ensure that those who do not adhere to the rules, can be prosecuted. This 
was identified as one of the weak points in which there are lacks of skilled personal to carry 
out such inspections to take to task those who are adhering to the EMA.  
Taking into account what the people have said,  (the main conclusion about the social factors 
responsible for the water conflicts is the lack of municipal amenities and services, and so the 
river is used as an alternative means to dispose of rubbish. 
In the previous sections what was looked into revolved around the anthropogenic influences 
and how peoples relationship with the environment had a role to play in water problems and 
conflicts. In the next section we look at factors which no one could control, mainly dealing 
with the weather. It is important to see how people in these communities felt about which are 
the extreme events that mostly affected them and led to water problems and conflicts. Note 
that Lami has undergone a climate change vulnerability assessment in 2013, and respondents 
would have some background knowledge on the matter.  
This is represented in figure 34 and shown in annex 4 which shows the responses towards 
climatic variations and which ones they felt had an influence on water conflicts.  
According to figure 34, in Matata settlement 64% of the households pointed out climate 
change and heavy rain were the main extreme events, 32% said climate change, heavy rain, 
rises in sea levels and the dry season. In Qauia settlement 43.2% climate change, heavy rain, 
rise in sea level and dry season, 24.3% heavy rain, 13.5% climate change and heavy rain, 
8.1% of the respondents attribute it to solely the rise in sea level, lastly 5.4% attributed it to 
strong winds and climate change. 
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According to figure 36 in Matasivaro settlement 100% of the respondents attributed it to 
climate change, heavy rains, rise in sea levels and dry season. As Matasivaro settlement is 
further upstream, the climate change as expressed in the personal interviews showed that 
respondents had undergone consultations with UN habitat researchers who helped them 
understand what it entailed along with future projections. What was shocking for respondents 
was that much of what they are already experiencing would get worse if they didn’t take care 
of their natural resources. Furthermore, the past heavy rains have caused flooding 
downstream and caused bank erosions in some and in doing so have made lost of the crops, 
and have led to some root crops being stolen from farms. These small isolated events between 
people in the community can have trust for one another and so this small event can cause 
water conflicts within the community of Matasivaro.  
In Suvavou village 52.5% of the respondents shared that the climatic conditions which caused 
water conflicts were due to climate change, heavy rain, rise in sea levels and the dry season. 
27.5% of the respondents shared that it was due to climate change and the dry season whilst, 
Figure 36: Breakdown of people responses to the impacts of climate variations on water conflicts. 
Source: Questionnaires. 
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20% of respondents shared that it was due to climate change and heavy rains. Additionally 
the respondents were asked to rank their choices as to what was more severe of the 
conditions. It was noted that climate change and heavy rain were given a 10, the highest 
ranking and main concern along with sea level rise with a 9 (table 20). What does this mean? 
For answering this , we look to the plausible future climate scenarios for Fiji by CISRO 
(2011) in table 21. 
Table 20: Ranking on the main climatic conditions which cause water conflicts 
Climatic Factors  Matata Matasivaro  Qauia  Suvavou 
Climate change 10 10 10  10 
Heavy rains 9 8 9 9 
Rise in Sea Level 6 6 7 9 
Strong winds 7 6 6 6 
Dry Season 8 8 8 8 
Source: Questionnaires. 
 
When looking at the table 20 we can see that all communities ranked climate change, heavy 
rains and the dry season as the main cause of water conflicts. The heavy rains caused a lot of 
flooding as mentioned earlier in chapter 4. Another important factor which was important 
was the dry season when water was in higher demand.  
These climate change scenarios are important in understanding as they show how they could 
have implications on water which could have an effect on many other things such as food, 
health and security. Looking at the problems faced in the study area along with future 
predictions, could we say that these things would only worsen? With the heavy rains and 
increased temperatures, this could only incite the spread of vector borne diseases and by 
analysing the problems and the types of conflicts in the study area we can see that the 
economic, traditional, social or environmental are all intertwined to show the scale of the 
conflict which is present in the communities. To understanding this and having prior 
knowledge the importance of putting a mitigation measure in place, it was imperative to ask 
the respondents what they felt about water privatisation in Fiji and how would they have 
reacted to the idea. In the next section this would be discussed in the conclusion. 
Table  21 gives a indication on how climate change can have an impact on the Fiji islands, 
moreover these future scenarios also present a glimpse into how water problems can change 
over time.  
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Table 21: Fiji’s present and future climatic predictions. 
Climatic factor Fiji´s current situation  Future Prediction 
Temperature Temperatures have increased. 
Annual maximum and minimum 
temperatures have increased in both 
Suva and Nadi since 1950, (refer to 
figure 12 and figure 13) highlighted in 
chapter 3, and In Suva, maximum 
temperatures have increased at a rate of 
0.15°C per decade and at Nadi Airport 
the rate of increase has been 0.18°C per 
decade. These temperature increases are 
consistent with the global pattern of 
warming. 
Temperature will continue to 
increase. Projections for all 
emissions scenarios indicate that 
the annual average air temperature 
and sea surface temperature will 
increase in the future in Fiji. By 
2030, under a high emissions 
scenario, this increase in 
temperature is projected to be in the 
range of 0.4–1.0°C. 
Rainfall No rainfall change. 
Data for Suva and Nadi Airport since 
1950 show no clear trends in annual or 
seasonal, rainfall (refer to figure 12) 
highlighted in chapter 3. Over this 
period, there has been substantial 
variation in rainfall from year to year. 
More very hot days. 
Increases in the average 
temperature will also result in a rise 
in the number of hot days and warm 
nights and a decline in cooler 
weather. Changing rainfall patterns. 
There is uncertainty around rainfall 
projections as model results are not 
consistent. However, projections 
generally suggest a decrease in dry 
season rainfall and an increase in 
wet season rainfall over the course 
of the 21st century. Increased wet 
season rainfall is expected due to 
the projected intensification of the 
South Pacific Convergence Zone. 
Drought projections are 
inconsistent for Fiji. 
Sea level rise Sea level has risen; as ocean water 
warms it expands causing the sea level 
to rise. The melting of glaciers and ice 
sheets also contributes to sea-level rise. 
Instruments mounted on satellites and 
Tide gauges are used to measure sea 
level. Satellite data indicate sea level has 
risen in Fiji by about 6 mm per year 
since 1993. This is larger than the global 
average of 2.8–3.6 mm per year. This 
higher rate of rise may be partly related 
to natural fluctuations that take place 
year to year or decade to decade caused 
by phenomena such as the El Niño-
Southern Oscillation.  
Sea level will continue to rise. 
Sea level is expected to continue to 
rise in Fiji. By 2030, under a high 
emissions scenario, this rise in sea 
level is projected to be in the range 
of 3-16 cm. The sea-level rise 
combined with natural year-to-year 
changes will increase the impact of 
storm surges and coastal flooding. 
As there is still much to learn, 
particularly how large ice sheets 
such as Antarctica and Greenland 
contribute to sea-level rise, 
scientists warn larger rises than 
currently predicted, could be 
possible. 
Tropical 
Cyclones  
A cyclone is expected during the 
cyclonic months from November to 
April. However, at present there is 
almost a cyclone which hits the island 
nation, or goes past it during this period. 
Less frequent but more intense 
tropical cyclones. On a global scale, 
projections indicate there is likely 
to be a decrease in the number of 
tropical cyclones by the end of the 
21st century. But there is likely to 
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be an increase in the average 
maximum wind speed of cyclones 
by between 2% and 11% and an 
increase in rainfall intensity of 
about 20% within 100 km of the 
cyclone centre. In the Fiji region, 
projections tend to show a decrease 
in the frequency of tropical 
cyclones by the late 21st century 
and an increase in the proportion of 
the more intense storms 
Ocean acidity Ocean acidification has been increasing 
as about one quarter of the carbon 
dioxide emitted from human activities 
each year is absorbed by the oceans. As 
the extra carbon dioxide reacts with sea 
water it causes the ocean to become 
slightly more acidic. This impacts the 
growth of corals and organisms that 
construct their skeletons from carbonate 
minerals. These   species are critical to 
the balance of tropical reef ecosystems. 
Data show that since the 18th century 
the level of ocean acidification has been 
slowly increasing in Fiji’s waters. 
Ocean acidification will continue as 
under all three emissions scenarios 
(low, medium and high) the acidity 
level of sea waters in the Fiji region 
will continue to increase over the 
21
st
 century, with the greatest 
change under the high emissions 
scenario. The impact of increased 
acidification on the health of reef 
ecosystems is likely to be 
compounded by other stressors 
including coral bleaching, storm 
damage and fishing pressure. 
 
Source: Adapted from CISRO (2011) 
 
With this foreknowledge we can see that things are only going to worsen later on in the 
future. Temperatures would increase with more rainfalls (during the wet season) which in 
relation to the study are mean more flooding. The sea level rise which means that beaches 
would be inundated and rivers would be higher, moreover with people using the beach front, 
pollution would spread. Ocean acidity would increase more and more in the coming 21
st
 
century and with the pollution readings and other anthropogenic activities this would only 
make surrounding areas more contaminated, and timely cyclones would be intensified. 
 
4.6 Opinions of respondents towards water privatisation 
In Fiji, water has been privatized under the works of the government a process which began 
in 2010. Prior to this water and wastewater services were taken care by WSD through this new 
structure, much of the nation is covered and looked after including rural areas. However, not all 
areas receive tap water due to certain barriers that is present to both the authority and the people. 
We want to ensure that our families and children get the best supply or services with quality. 
Therefore the question was posed to the respondents, about their thoughts about water 
privatisation. In regards to the responses gathered from all respondents, 100% from all 
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communities agreed that water privatisation would be a good step forward to seeing positive 
changes in terms of quality, quantity and accessibility. However, in responses to the impact 
of water privatisation on their lives, all the communities said that there would be 
improvements in distribution, services, quality, quantity and best management, but agreed to 
receive such benefits the price would be expensive than the current ones, nevertheless, these 
factors would be very good to them.  
 
4.7 Discussion  
Overall we can see that for the study area, it is imperative to note how water quality , water 
accessibility, utilisation of the river, access to services, the population health, governance 
structures and tradition all are interlinked and have an impact on whether conflicts in an area 
are inter micro – micro, intra  micro – micro or micro – macro.  
So its important to recognise and develop a scale and a measuring system to be able to 
identify potential hotspot areas where water problems could eventually turn into conflict. In 
the case study area, there are indeed many water problems and relation to the nature of 
conflicts present there many of them are verbal, in addition they are based inter micro- micro 
and micro – macro. In doing so a scale is developed to help us identify these types of 
conflicts which are present in the study area and help us rate where people are at in terms of 
problems leading to conflicts. 
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5.  Conclusion  
 
 
 
 
While conflict is often incited by outsiders or more powerful individuals or groups, it is the 
communities that suffer most. Sustainable conflict resolution requires complementary efforts 
such as government-led initiatives, strengthened security, economic development and much 
more. Results show that there are a lot of water problems present in the study area, and all are 
inter-related to economic, traditional, social, climatic and environmental changes. When these 
problems persist conflicts take place, we can see that already by the research in these areas, 
these clashes which take place are centred on intra micro-micro and inter macro-micro, but 
are verbal in nature.  
Through research and literature review and examples from around the world, we see that 
conflicts are caused by the disagreements between individuals or groups of people. We have 
seen how water connects us all, and the great importance of it. Various research carried by 
Chand et al (2011), Naidu and Morrison (1994), Gangaiya, Tabudravu et al (2001), Singh and 
Mosley (2003) indeed shows how anthropogenic practises has great impact on the quality of 
water and peoples livelihoods. The quality, quantity and accessibility of water are important 
factors which are needed by everyone, and it is a human right.  
Key findings from this research show that: 
 Water problems in all four communities can be grouped into two major packages, 1) 
There is inefficient water supply to households, 2) The issue of proper waste disposal 
of solid and liquid wastes is a major challenge. 
 Due to the rapid growth of people coming to settle in the area in informal settlements, 
the Lami municipality faces the challenge of providing the necessary amenities and 
services to meet the people’s needs. 
 The insufficient amenities and services, has led to the river being used as an 
alternative way to dispose of solid and liquid wastes, this is not only by households, 
but also industries, factories and other commercial activities in the area. This in turn 
contributes to water conflicts.  
Conflict is inevitable, but combat is 
optional.  
 Max Lucade - 2015 
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 Land ownership and tenure plays a role in the way people utilise their environments 
around them. The status of being permanent and temporary settlers shapes peoples 
perspectives on what can be done, to what must be done.  
 The irregular supply of water to communities from taps, affects every household, in 
turn leads people to source water from alternative places. In doing so, not many 
households see the importance of treatment of the water or boiling their drinking 
water.  This has an effect on their health as well and causes disputes amongst people 
on the utilisation of water. 
 Verbal conflicts are the most common type of conflicts which are present. They are 
mostly intra micro-micro and inter macro – micro. 
 All the communities have a passive approach to water problems, at the moment there 
isn’t any clashes or physical clashes recorded in the study area. 
 The lack of people empowerment and motivation to report on anyone polluting the 
river is weak. Through the EMA act, people have the power to report, but there is no 
active participation in this seen. 
 Information dissemination is weak in regards to people understanding the laws and 
policies in place on pollution of the rivers. They have the power to take action and 
report on individuals or groups of people which they have witnessed polluting the 
river but they chose not to do so. 
 There is a lack of monitoring by the relevant authorities as highlighted by households 
on activities which are responsible for polluting the quality of water of the Lami river.  
 Climate change and climate variations (dry and wet season) have a strong influence 
on the environment and people staying in the area. This coupled with future 
predictions by CISCO (2011), shows that matters would only worsen in time. 
 
Given the findings from the study area as well research conducted in the area by researchers, 
we can conclude that water problems will lead to water conflicts in the study area. Though 
they may be verbal at this stage but as situations worsen, this could spill out into more 
aggressive approaches. In table 22, we see a scale of water conflict and plausible approaches 
particular to the study area. From 1 to 7 show a passive approach and ultimately collaboration 
as the problems are rectified. However, from -1 to -5 is the aggressive approach, which shows 
plausible actions that could take place, if situations worsen. 
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Table 22 – Aggressive and Passive approach scale to water conflicts in relation to the study area. 
 
Source: Adapted from Zeitoun & Warner (2006) 
 
Zeitoun and Warner came up with an outline for water conflicts which was based on 
international transboundary water conflicts, their scale was adapted to formulate something 
best suited for local level. The four communities fall in the rank in the lower parts of the 
Passive approach towards water conflicts, 1 and 2.  The key would be to get from where they 
are to move upwards towards 7 and not lower into the negative range as this would be 
detrimental for both the environment and people.  
 
5.1 Recommendations  
To address the current situations which are prevalent in the area, are some proposed actions 
to be taken at a national, municipal and community levels. These could help prepare and help 
Approaches Scale Event description 
P
A
S
S
IV
E
  
7 Military, economic or strategic support in monitoring and maintenance. 
6 Non-military economic, technological or industrial agreement. 
5 Cultural/Scientific support (non-strategic) – community involvement 
and engagement. 
4 Official verbal support of goals, values, or plans put forward. 
3 Minor official exchanges, talks or policy expressions – mild verbal 
support. 
2 Mild micro – macro verbal expressions displaying discord (no action 
taken). 
1 Mild intra micro – micro verbal expressions displaying discord (no 
action taken). 
 
NEUTRAL 
 
0 
 
Neutral or non-significant acts of conflicts. 
 
A
G
G
R
E
S
S
IV
E
  
-1 Strong micro-micro verbal expressions displaying discord with action 
(protests and lobbying). 
-2 Strong micro – macro verbal expressions displaying discord with 
action (protests and lobbying). 
-3 Law suits and protesting in streets (mild).  
-4 Use of media for strong protesting and lobbying (mild physical clashes 
with authorities). 
-5 Rioting and Hostility towards governmental ministries and 
municipalities (strong physical clashes with authorities). 
-6 Fighting, dislocation or high strategic costs 
-7 Fighting leading to deaths and major damages to properties, 
infrastructure. 
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organise a more effective approach to attending to water problems faced and prevent water 
conflicts. 
At the national level key factors which need to be addressed include:  
 The need for a coordinating body to overlook water stressed areas that could lead into 
water conflict areas. Currently a national water council is in place, but being clear on 
roles and responsibilities is needed.  
 The need for a national water database which looks into surface water, groundwater 
and water quality monitoring. Currently data is kept and shared by various 
institutions, which have different interests and responsibilities. It would be beneficial 
to have a separate branch, or institution solely focussed and dedicated on 
understanding water conflicts and hotspot areas in the country. It would help in a 
more coordinated approach to solving water problems.  
 The need for active water resource management responsibility is needed in the 
government as IWRM is not assigned to a minister.  
 Targeting school curriculums to see the importance of water pollution and 
conservation is needed. Fiji´s school curriculum does cover this subject but not in-
depth within health science curriculum for primary schools and in science for high 
school.  
 Active awareness and outreach programs for communities and schools on water 
conflicts. 
For the study area key aspects which were identified that needed addressing at the 
municipality level were:  
 The need for proper waste disposal facilities and services to cater for informal 
settlements.  
 The need for a monitoring group to help in seeing that the Lami river is looked after. 
A river watch group is a good starting point. At the moment, there are policies in 
place of both environment and health, however, focus on water conflicts or hotspot 
areas is not present in their municipality structure.  
 The importance of buffer zones and key sources of pollution needs to be addressed 
and identified especially for households nearer to the rivers. If resources and 
allocation of funds is a problem, delegation of work to communities and informal 
sectors to help monitor the river would beneficial.  
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 Commercial and industrial processing and efficiency of water use is needed. Not only 
are residential areas responsible for the pollution but there is a need to look into the 
industrial areas which are also present in the area.  
 Integrated approach involving communities on and awareness workshops on the 
importance of water pollution. 
Within the communities are active groups; mens, womens, youth, church and sports etc. 
These are important groups to have awareness programs on pollution of water and how these 
can lead to conflicts.  
 Community monitoring groups can help identify and monitor the health of river, with 
the responsibility to identify and remind people if practises are good. Example proper 
waste disposal practises, and appropriate fines to families or individuals who don’t 
adhere to these, but if they still don’t adhere to these warnings will they should be 
reported to municipality levels. Furthermore, these community groups would act as 
regulators to the industries which are situated nearby and they will be able to monitor. 
These small groups would be voluntary, but are good practise for the young children 
to have this instilled in them at a young age.   
 There is a need as well for effective WASH implementation programs in the 
community, as there is sourcing water from different sources. Practises such as 
building toilets near the rivers are bad for the quality of water so, boiling drinking 
water is important.  
 There is a need for active participation and community awareness programs to 
understand the severity of water pollution. 
We can see that in tackling the issue of water conflicts is not as simple as it may be, as it is 
complex and intertwined with many other factors that a social, economic, traditional and 
climatic. However, the key features to understand is being able to see a situation in an area 
and finding plausible ways to address water problems before they turn into aggressive 
conflicts. 
In the case of Matata, Matasivaro, Quaia and Suvavou the behavioural patterns, climatic 
changes and social situations influence the nature of water conflicts. Policies and penalties 
are in place to help people take action against those who pollute the rivers, but there is a need 
to regulate and see that also industries adhere to these rules as well. Much is needed to 
explore this area and better understand how people respond to water conflicts, only than we 
will be able to address these challenges. 
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